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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office PCT 

2011 South Clark Place Room 

CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

08 March 2001 (08.03.01) 




international application No.: 

PCT/JPOO/05743 


Applicant's or agent's file reference: 
YCT-504 


International filing date: 

25 August 2000 (25.08.00) 


PrioritY date: 

27 August 1999 (27.08.99) 


Applicant: 

TAKAYAMA, Hiroal<i et al 



1 . The designated Office is hereby notified of its election made: 



X| in the demand filed with the International preliminary Examining Authority on: 

25 August 2000 (25.08.00) 



I I in a notice effecting later efet^ion filed with the International Bureau on: 



2. The election I X| was 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer: 


34, chemin des Colombettes 




121 1 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/aai (July 1992) 3869965 
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^ATENT COOPERATION TI^TY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
OF THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

/PPT Riila 70 0\ 


To: 

SHAIVIUIO, icnio \ 
Yuasa and Hara 

New Ohtemachi Building, Section 206 
2-1, Ohtennachi 2-chonne 
Chiyoda-ku, Tokyo 100-0004 
JAPON 


Date of mailing (day/mo nth/year) 

21 December 2001 (21.12.01) 


Applicant's or agent's file reference 
YCT-504 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JPOO/05743 


International filing date (day/month/year) 
25 August 2000 (25.08.00) 


Applicant 

CHUGAI SEIYAKU KABUSHIKI KAISHA et al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation nnade by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,AT,AU,CA,CH,CN,CZ,FI,KP,NO,NZ,RO,RU,SK,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP,EA,AE,AG,AL,AM,AZ,BA,BB,BG,BR,BY,B2,CR,CU,DE,DK,DM,DZ,EE,ES,GB,GD,GE,GH,GM,HR, 

HU,ID,IL,IN,IS,JP,KE,KG,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,MN,MW,MX,MZ,PL,PT, 

SD,SE,SG,SI,SL,TJ,TM,TR,TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW,OA 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 







Authorized officer / 


The International Bureau of WlPO 


34, chemin des Colombettes 


Eliott PERETTI // 


1211 Geneva 20, Swit2erland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41 -22) 338.83.38 // 



Form PCT/IB/338 (July 1996) 7 4560119 



PATENT COOPERATION TOEATY 

PCT • 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
YCT-504 


SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 16) 


International application No. 

PCT/JPOO/05743 


International filing date {day/month/year) 
25 August 2000 (25.08.00) 


Priority date (day/month/year) 

27 August 1999 (27.08.99) 


International Patent Classification (IPC) or national classification and IPC 
C07C 401/00. A61K 31/592, A61P 3/02, 3/14, 35/00, 37/02 


Applicant 

CHUGAI SEIYAKU KABUSHIKI KAISHA 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of . 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of. 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

jjj 1^ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under /oticle 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Yjjj I I Certain observations on the international application 
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I2SI 


11 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

25 August 2000 (25.08.00) 


Date of completion of this report 

15 May 2001 (15.05.2001) 


Name and mailing address of the IPEA/JP 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONA 



LIMINARY EXAMINATION REPOR 



International application No. 

PCT/JPOO/05743 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



. , filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. . 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages , 

I I the claims, Nos. 

[ I the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 

and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL 



IMINARY EXAMINATION REPORT^ 



International application No. 

PCT/JPOO/05743 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-8 



1-8 



1-8 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: US, 5877168, A (Chugai Seiyaku Kabushiki Kaisha), 2 May 1999 (02.05.99), 
(Family: none) 

Document 2: WO, 96/01811, Al (The Johns-Hopkins University), 25 January 1996 (25.01.96), 
(Family: none) 

Document 3: JP, 6-41059, A (Chugai Phamiaceutical Co., Ltd,), 15 February 1994 (15.02.94), 
(Family: none) 

Document 4: One, Yoshiyuki et aL, "Synthetic studies of vitamin D analogs. XXIV. Synthesis of 
active vitamin D3 analogs substituted at the 2p-position and their preventive effects on bone 
mineral loss in ovariectomized rats," Chem. Phar. Bull., 1997, Vol. 45, No. 10, p. 1626-1630 

The inventions described in claims 1 to 8 are described in the claims and working examples of 
document 1 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step. 

The inventions described in claims 1 to 6 are described in the claims and working examples of 
document 2 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step. 

The inventions described in claims 1 to 8 are described in the claims and working examples of 
document 3 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step- 

The inventions described in claims 1 to 8 are described in Charts 1 to 4 and the experiments of 
document 4 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step. 
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PCT • 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
YCT-504 


_________ . SeeNotificationofTransfnittaloflntemational Preliminary 

FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JPOO/05743 


International filing date (day/month/year) 
25 August 2000 (25.08.00) 


Priority date (day/month/year) 

27 August 1999 (27.08.99) 


International Patent Classification (IPC) or national classification and IPC 
C07C 401/00, A61K 31/592, A61P 3/02. 3/14, 35/00, 37/02 


Applicant 

CHUGAI SEIYAKU KABUSHIKI KAISHA 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 

□ 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of. 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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IV 
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VIII 
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Date of submission of the demand 

25 August 2000 (25.08.00) 


Date of completion of this report 

15 May 2001 (15.05.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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International application No. 

PCT/JPOO/05743 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

I I the description: 

pages 

pages 

pages 

I I the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



filed with the letter of 



I I the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



..filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



been fumished. 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70,17), 

*^Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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International application No. 

PCT/JPOO/05743 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims YES 

Claims l^g NO 

Inventive step (IS) Claims YES 

Claims i NO 



Industrial applicability (lA) Claims 1-^3 YES 

Claims NO 



2, Citations and explanations 

Document 1: US, 5877168, A (Chugai Seiyaku Kabushiki Kaisha), 2 May 1999 (02.05.99), 
(Family: none) 

Document 2: WO, 96/01811, Al (The Johns-Hopkins University), 25 January 1996 (25.01.96), 
(Family: none) 

Document 3: JP, 6-41059, A (Chugai Pharmaceutical Co., Ltd.), 15 February 1994 (15.02.94), 

(Family: none) 

Document 4: Ono, Yoshiyuki et al., "Synthetic studies of vitamin D analogs. XXIV. Synthesis of 
active vitamin D3 analogs substituted at the 2p-position and their preventive effects on bone 
mineral loss in ovariectomized rats," Chem. Phar. Bull., 1997, Vol. 45, No. 10, p. 1626-1630 

The inventions described in claims 1 to 8 are described in the claims and working examples of 
document 1 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step. 

The inventions described in claims 1 to 6 are described in the claims and working examples of 
document 2 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step. 

The inventions described in claims 1 to 8 are described in the claims and working examples of 
document 3 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step. 

The inventions described in claims 1 to 8 are described in Charts 1 to 4 and the experiments of 
docimient 4 cited in the ISR, and thus do not appear to possess novelty or involve an inventive 
step. 
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(57) Abstract: Novel vitamin D3 derivatives 
having substituents at the 2 a -position, which 
are represented by general formula (I), wherein 

is a saturated aliphatic Cj-Cis hydrocarbon 
group which may be substituted with one to 
three optionally protected hydroxyl groups; and 

is a saturated aliphatic Ci-Cio hydrocarbon 
group optionally substituted with one or more 
members which may be the same or different 
from each other and are selected from among 
hydroxyl, halogeno, cyano, lower alkoxy, 
amino, and acylamino, with the proviso that 
when R2 has only one carbon atom, it must have 
a substituent 
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5 ^^J^g 

yi^^yT^mmmzm:^. 

tz. ^ yT>m%m:%^ ^Lh^^mhX^X. m^«^^yf.^^ >Dm##:(7)^^ 

20 >D^^<4c (VDR) i^^tl;&^±#'r^c:t7&tJ^jBJLTVi;5 (K. Konno. -ftjl, Bioo 
rg.Med. ChemLett., 1998. 8. 151) . 2 a -7^^;i/gO^Ai{l!lMgP0 2 

'b^^^tlTViS (T. Fuj ishiiaHfe. Bioorg. Med. Chem. Lett. . 1998. 8. 2145) , 
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15 



20 




(I) 



25 erM^ 1-15 OtaiQlliteM^^bTK^g L , 
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(I) . (II), (III) {c43liT. RHJ^fSt<^ibHP4^'>^ 
h\^u^>^JL^)V&. t:HD+>'7°De;L'S, bHD4^'>y5^;i/g, b 
KD^^v/^^^^^;!.^, bHD=^'>A:^'>;US, x5";ug, T'otfjl/g, 

-m^ (I) . (II), (II I) {zioi^x. R'iim^L<\tim(D7mm 

*^BJO#{C$fttVWk^tJtt, (5Z, 7E) - (1S,.2S. 3R. 20 

10 R) -9, 10— kn-5, 7. 10 (19) l^X^ h U x>- 2 - k F.D 

— 1---3t--^-5--H--':}^— ^]^7--(-5-Z-r-7^-)— 1 -S-r-2-S7-3-R- 

. 20R).-9, lO-ir^-S, 7. 10 (19) -nUX^ h^):L>- 2 - 
(2' -h:Ho^>-X5^;i/) -l, 3. 2 5-hU^-;i/, (5Z. 7E) - ( 
IS. 2S, SR. 20R) -9. 10--t3-5, 7, 10 (19) -nU;^ 

15 ^hUX>-2- (3' "-bKn:^'>7'Dk:;P) -l, 3. 2 5-hU^-;k 
(5Z, 7E) - (IS. 2S, 3R. 2 0 R) -9, 10— t=l-5, 7, 1 
0 (19) -□l/X^hUX>-2- (4* -bFn=!^^>:/^;i^) -l, 3. 2 
5-h'J:t— ;k (5Z, 7E) - (IS, 2S, 3R, 2 OR) -9, 10- 
irii-5. 7. 10 (19) -nux^h^):rL>-2- (5* -kKn=^^'>^> 

20 ^;i/) -1, 3. .2 5-hU^-;k (5Z, 7E) - (IS, 2S, 3 R, 2 
OR) -9, 10— feIl-5, 7, 10 (19) -=iUXi$'h'JX>-2- (6 
' -tHD4^i/^^x;W -1, 3. 25-hiJ:t-;P, (5Z. 7E) - (1 
S. 2S, 3R, 20R) -9. 10— lr3-5, 7, 10 (19) -nUX^ 
hUX>-2-X5^;i/-l. 3. 25-hU:t-;k (5Z, 7E)-(1S. 

25 2S. 3R, 20R) -9, 10— tr3-5. 7. 10 (19) -□l/XiS^h'J 
X>-2-7'ntf;P-l. 3. 25-l>U:^-;k (5Z. 7E) - (IS. 2 
S. 3R. 20R) -9, 10— fen-5, 7, 10 (19) -31/7.^$' h UX 
>-2->^f^;P-l, 3, 25-hU:^--;k (5Z, 7 E) - (IS, 2S, 
3R. 20R) -9, 10— trn-5. 7, 10 (19) -nUX^h^JJL>- 
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2-^>^;i/-l, 3, 25-hU:^--;K *5ctaf. (SZ. 7E) ~ (IS, 
2S, 3R. 20R) -9, lO-irn-5, 7, 10 (19) -nUX^h^J 

x>-2-a;^^v;p-i. 3, 2 5-h'j^->iu;0ie.fig§il;&ie>ii^$n^fb^ 
^^mB<ofBm^k -mimm^Mt^mmmM^^o - 



15 n.^. i^)^m.if^^'^^'^%m.ow^tj-s.^^mxh^^m^ 1 1 - 2 4 1 e 

(I) \z.^\^x. R'm~3l@07Kms*;^c:«^^$n;t7mgTgl^ 

^tiT^iTfe 1-15 omm'mm.\tim^^^'to 

tf;i/S. n-:/^ji/S, s-y^^m t e r t -y5^;i'^0tf 

t\ ^y^)\/m. '\^>';us> :tiJ75^;ug, 

3- (n-yne;!^) ^^5>;i/S, 4-x5^;1/a:^v;p^, 5 
25 -^5";pa:^'>;u«. 6-;>^^;ua:/5^;I/S, ^-T.=f)\,^'f=^)\,^. 4- (n 
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b<\tlt.rz\t2'V$>K). $e)H$ff^b<m-eS§o TK^STS^^tlTViS 

3-t: Hn+>'-2-^^;i/yai:f;i/^, 2. 3 - Hn^v- 2 -^5^ 

tr;ps. 2 -if^;i/.--2--ki-i^-B4^i/-^^-;u^-2 — 3 - t-f^^ 
2-x5^;p-2, 3-vk KD^vy^;i/S> 2-kKo:^>^- 

2- (n-yok!;!/) K>^)Vm. 3-t:h*P^x-2- (n-^ne;!/) ^> 
10 ^)Vm. 2, 3->^kKP+>'-2- (n-yoe;!/) ^>^;Pg, 2-bFn 

^z^-s-^^^jv^^-jm. 2. 3->^bFD+>'-3->^;i':r^;i/^. 2, 
4-vt:HD+'>-3-;<5^;p:/5^;i.S, 3. 4-vt KD4^e/-3-^5^;p:/ 

3-X5^;P-2-bHP^v^>^;U^. 3-X5^;i/-3-t: Kd=^>' 
15 ^>^)m. 3-JL^)]/-4-\i\^UdFi^^>'^)Vm. 3-X5^;i/-2. 

kKn:^>'/^>5^;i/S. 3-x^;i.-2. FD4^v^>5";pg, 3-x 

5"Jl/-3. 4-i^h]^U^zyO^)im. 2-tHo+>— 3- (n-yotf;U 
) 3-t KD=^r>'-3- (n-yot!;P) 4-t:HD 

=^v-3- (n-:/nh!;i/) 's^^/JUg, 2, S-vkKP^^v-S- (n-:/ 

20 pfcf;i/) 2, 4-vkHP4^->-3 - (n-yptr;p) ^4^5>;i/S 

. 3, 4-vkKP4^'>-3- (n-yPtr;P) ^^^xjPg. 3-kHP^;^- 
4-^^;i/^>5^;p», 4-t:HP+v-4->^5^;i/^>5^;U^. 5-t:h*P4^ 
v-4-;pC^;W^>^;US, 3. 4-v?bKP=^^v-4~>t^;U^>^;i/», 3 
. 5-vt: FP^i/-4-^^;P^>^;i/g. 4, 5-vbh*P^v-4-p^^ 
25 )V^>'^)im. 4-X5^;P-3-l:: Kp+va:^^^;!.^, 4-X5";i/-4-k H 
0^'>-^+'>m 4-Xf-;U-5-kHP=^rxA4^'>;PS. 4-X5^;i/-3, 
4->'kHP^'>/\^^'>;|/g, 4-X5^;i'-3, S-v^tHD^^e/^^^v-jm. 
4-X5^;i.-4. 5-vbHP4^v^:^^5/;Ug, 3-hHP4^i/-4- (n-^ 
Ptf;!/) ^^5^;!.^, 4-kHP^>— 4- (n-yPk!;U) '\y5";i/S> 5- 
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n-T'Phf;!/) 3, 5-vtHD^v-4- (n->^ptr;w 

4. 5->'bHD+>'-4- (n-yne;!/) 'vy^^JPg. 4-tKD 

4. 6~vtKD=^^->-5-^5";i^A4^v;i/g. 5, 6-vtHD:^^v-5 

-4. S-v^fcHD^^v^y^;!/^. 5-X^;i^-4, 6-vhHa=^'>^y^ 
10 5-X^;U-5, 6-vkKD4^>/A.7°5^;i.^, 4 _ j.* p:^,>_ 5 _ ( 

TT^yu i^ypr 5 ^ i^u^'i^^ s^^^-xn^-fu-^m-^cn^-nprn ~ 

. 6-bHa^v-5- (n-:/oe;i/) ^^75^;!.^, 4. 5-vkHD:^^'>- 

5- (n-T'PbJW ^^J/^^JPS^ 4, e-vbHP^^v-S- (n-yptf;!/ 
) :ti7^;i/g. 5, 6-vt:HP^v-5- (n-yPkr;W 5- 

15 bHD:^'>-6-^^;P'\>^^;pg. 6-bHP4^x-6-p^5^;V'\y^;i/», 

7-bHP^v-6-^5^;i/^:/^;i/S, 5. 6-vbFP+>— 6-^5^;U^ 
5, 7-vbHP4^>'-6-;>C5^;U^y^;i/S, 6, 7-vbHP=^^ 
v-6-^5^;PAy5";i/S. 6-X5^JU-5-bHP4^'>:ti^5^;i/^. 6-X^ 
;i/-6-bHP=^'>:^^5^;P». 6-X5^;P-7-bHP=^x:t-^5^;i/S, 6- 
20 JL^)V-S, 6-vbHP^r'>:t^5^;Wii. G-X^^-Jl—S. 7-vbHP=^^'> 
6-X^;i/-6. 7-vbKP+>':t^75^;i.S, 5-bFP4^'>- 

6- (n-:^Db;i/) /xm 6-bHP=^^v-6- (n--:fDb;i/) yx;i/ 
7~bHa:^^'>-6- (n-ypb;i/) /x;i'a. 5. 6->^bHP^'>- 

6- (n-yPb;i/) yx;i^S, 5. 7-vbFP=^ri>-6- (n-ypb;i/) 

25 yx;i/S, 6, 7-i^bHP=^'>-6- (n-ypbJP) yx;i/S#(D^jfniliite 
i^^{b7K^S^?&we)n^. »tL<tt, 4-bHp=t^'>-4->^^;u^>^ 

4-X^;P--4-bHP4^v^^^v;U^, 5-bHP=^'>-5-;t^;i/A 
=^'>;US, 5-X^;U-5-bHP:^^>^A,7^^;Vg^-^^0, $^(C$f^b<« 
. 4-bHD;^v-4-^5^;i/^>5";PgT'*^, 
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HSi^ (I) > (II), (III) <DR'iz:hi-f^7^mm<DmmmtLT\t 

^r::j|;rg-fj:e^^ bT-$-€)-tdf-*-b-< «:j}^:>l75-;t^T-T--fe^->n/m~ If ^^IP^- 

, :/^u;um, ifA'p-i-;!^^, ^>7-r;i'S. ^ xh^5> 

15 mmi^^nvmtit. i&.±(Dmmm^mbxi^xh^\^^wsL7)v^)m^^\t 

t<fi3M^$n;t>'U;i'^^^-ro mw^^j )m(D0^Limtvx\t. hu 

V ij h ij X5^;i/ V u jp^, h u v y p k:;i/ v u ;ps» t e r t - 

20 

xmmM<Diiti'^L\^mtbx}it. m^^^^Lx\^^x%j:\f^7)v^)V't^i^m'^ 
mmm^mvx^^xh^\^^7^)'-)mtimH^n. mzmmm^mLx\,^x%^ 
^^7)i^)v^^zymtim\i^ri^. 7)i^ji:t^i^muE(DmmM^^vx\^^x 
25 h^\^^7)v^)ut^zy^xm^-^nrzmm7)v^)mtbxit. mpLit:^ h+x 

PS, 7^ym. tK^s, 7;p+;ug, 7;wu;t-+vS, 7v;p:t=^vg> x 
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-m^ ( I ) , (II), (III) {c:feviT, R'\tmimmmmit7i^mm^ 

)\...ij.)^:^,-.)\,^^^^^^:^:^X-^X-h^^^ 

15 t e r t-:/h^'>:«7;W3j^r:;i/S, ^>>^}[^7i-^zyt!)V7f^=.)mmi!)^^6\z 
\t. 0, 1, 2^fcl^3T^0, tf!-^L<\tl^rz\t2X$>Kl. $e>{C$f^U< 

:^mm<D-^^ (I) O^b^i^CD^^, $fSLli<b'&tli:L'Tfi. 1 a. 2 5 
-^/*t HP^^^v-2 a-fc:HP^^x/^;Hi:$'^>D3, la, 2 5-vbHP 
^>'-2 a-t HP^S^X^^Wb^iJ^^^Da, la, 2 5 - vb HP=\^v- 2 a 
-bHP4^i^yPb;i/bi$'^>D3. la. 2 5 -vb Hp+v- 2 a-b Hp 
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^z^':f^)V}£^^>D3. la, 2 5->?kHD4^'>-2a-tKD=lr'>^>^ 
)l\i^^>D3. la, 2 5-vbFn+>/- 2 a-h Kn4^v^^'>;i/b'i5'^ 
>D3> la. 25-vkHn=^^i/-2Q!-X5^;l/ei$'^>D3. la. 25-v 
t Hd^^S^-2 a-:/Pfc!;UEi$'S>D3. la. 2 5 - HP^v- 2 a - 
5 >^^;Uk'^$>D3, la, 2 5->^kHD=^rv-2a-^>^;Hf^$>D3:fe 
^XSla, 2 5-vkh*n=^'>-2 a-'\^'>;Hi^^>D37&^'^^f^n^o # 

lC^Ut:>m^TO<l:'&^^-UX(i>-45-Z-.. JB.)_:t_..(i.S,--2 

R) -9. lO—fen-S. 7. 10 (19) -□l/X^hUX>-2-bHn 
^'>p^5^;i/- 1. 3. 25-h'J:r-;k (5Z. 7 E) - (IS. 2S, 3R 
10 , 20R) -9, 10— k3-5. 7, 10 (19) i/X^ h Ux>- 2 - 

(-2-— bf-s4^v^E5^,;W — -l-,--3"-2-5----h-^:l^— ;IV--<5-Zt-7-B)---( - 

IS. 2S. SR. 20R) -9, 10— fe3-5. 7. 10 (19) -nUT. 
^hUX>-2- (3' -\l\^n^zy-fuE)l) -1, 3, 2 5-hU:t-;k 
(5Z. 7E) - (IS. 2S. 3R, 2 0 R) -9. 10— 7, 1 
15 0 (19) -llUX^h^JJL>-2- (4' -bHD^5/:^5^;i/) -1. 3, 2 
5-hU:t-;K (52. 7E) - (IS, 2S. 3 R. 2 0 R) -9, 10- 
•feP-5, 7, 10 (19) -UUX^ h^)Jiy-2 - (5' -bHD+x^> 



5^;^') -1, 3. 25-hU^-;k (5Z. 7E) - (IS, 2S, 3 R, 2 
OR) -9, 10— tn-5. 7, 10 (19) -□l/X^hUX>-2- (6 

20 • -bHn=%^'>A=^'>;i/) -1. 3. 25-h»J:r-;k (5Z, 7E) - (1 
S. 2S. 3R, 20R) -9, 10— fen-5, 7. 10 (19) -nUX^ 
hUX>-2-X5^;P-l, 3, 25-h'J:t-;k (5Z, 7 E) - (IS, 
2S, 3R, 20R) -9. 10— 7, 10 (19) 
X>-2-yDb;p-l, 3. 25-h'J^-;k (5Z. 7E) - (IS, 2 

25 S. 3R, 20R) -9, 10— fe=l-5. 7, 10 (19) -□kXi^^h'JX 
>-2-y5^;P-l. 3, 25-hU:^-->lk (5Z. 7 E) - (IS, 2S, 
3R. 20R) -9, 10— fe3-5, 7, 10 (19) -nUX^h^)JL>- 
2-^>^)\^-l. 3. 25-h'J^-;k (5Z, 7E) - (IS, 

2S, 3R, 20R) -9, 10— fe3-5, 7, 10 (19) -UUX^h^) 
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:iOJ:'5;&^^Otfi5'5>D^#^*:i:LTtt. ItWBSe 1 - 2 6 7 5 

50. !}fgi5p6-7 2 9 94. #^¥6- 2 5 6 3 0 0, 4#^¥4- 5 0 3 6 6 
-a^^^g^_4 -_5_0 4 5.. 7_3.- M-=--^ J8-2-S-3-JM-.-Jmm^mW-OJ^ - - 

/I 4 7 6 6, ai^ll^MWOQ 5/2 7 6 9 7 7^ci:^{ClSic©b*^^ >D^^«:$ 

2 dmzmmm^m'r^Amit^mt'jkmr$>Ki. mxi^. Lumom (Bioor 

g.Med.CheiLLett..8(1998), P. 151-156) SfefiT. Fuj ishimaflS (Bioorg. Med. Che 
E Lett., 80998). P. 2145-2148) {ClBife^nTVi-So 

2 amzmmm^^-t^Amit^m\t. Tt^ommmizm^^:^^^. i, 2 
-o— rvynt!Ux>-a-D- (R) -=¥i^uy y y -xm^m^^MtL 

xmm\z^^rt^o 
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^^mir^Amit^^t^> /^yz^^Amm mXi,ts Pd^ (dba) s^SctOJ 

. ^^'^<^\^'^M^. mm±fF^L-3^a#:. mmm. ^m \. mm\. m-^n 

^mm\'c^wi^^Mmmm\zM&^n-t-.Mu^^^ 

mnnn.^-. m&n^^. m^^^^s^a) x%^\,\ 
:^mm<oit^(^o^^m\t. nmmm. m^o^m. i^m. i^n. ^m. m\ 
, mmm\zj:Kim'MMiR-r^ztf)^xt^m. -mz^^mor 

0 1 MgM^T, ^^m(o±mtLx\t^AiBmrcri looMg-ioooo 
Aigoiea. vf^v<\t2ooiig^ioooiig<Dm,mnxmiRx^. 101 
~ 3 m\z6^nx^^-r^ z. tfj^xt^o 

mmm 

mm\z^^xmM-^n^ z. tJitui^^ 

1 xfx^tzmi^'T.^-h.^yWiZ^t. 
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(1) 5-0-\^JW)l-l, 2-0-'f V7'DfcfUx>-a-D-^'>D 

yyJ —7s (5-0-PivaIoyl-l. 2-0-isopropy 1 idene- a-D-xylofuranose ita^ 2 
) <D^^ 

1. 2-o-'ryyDtfUx>-a-D-^vD:77y-;^ {\t^mi. is 

5 . 0 g, 7 8. 9 ramo 1) $eUv> (70mL) 7;i/:J>llffl^T 
ortCJ^^tfcm, hU^^;i/7-fe5^;l/^7nU H (9.9 g. 82.2 mmo 1) ^2 

— m^jj^'^xmrx^tz . Ki^>m^^(D^.ti( D ^x\mf^^ Me oh ( s — 

mL) ^1SI\7J§MLtZo ^^^vX^iPx-x;!/ (500 ml) fC^g^b. ^tl^ 
^n^'niOO mLOTK, ^fneiEm^TKIgM, 7K, ^?Pa#7K> ^?n:ti^7KT^#t 
10 fdo TKSiiloo mLco>^x^;i/x— x;raiHift&ttiLT. ^®vx5=-;i'X-x;n 

o*»iib, m^m'^(D{\L^m2 (i8. 7 & se^c) ^t#Aco 

[a]" D 2.69 (c 1.00. CHCl,) ; 'H NMR (400 MHz. CDClj) 6 1.22 (s. 9H). 1. 
15 32 (s. 3H). 1.51 (s. 3H). 4.10 (d. IE J = 2. 8 Hz). 3.78 (bs. IH). 4.17 

(dd. Ift J=5. 6. 11.2 Hz). 4.25 (ddd. IE J= 2. 8. 5.6. 7. 2 Hz). 4.50 (dd 

. IE J=7. 2. 11.2 Hz). 4.56 (d. IE J=3. 6Hz). 5.93 (d. IE J= 3. 6 Hz) 

; HREIMS C.^H.^ (M^-CH,) th^M 259. 1182. S'i^M 259. 1182. 
(2) 5-0-bfA*P-r;i/- 1. 2-0— l'yyotfU5'>-a-D-X>j;^D 
20 - 3-'^>h:7^/— X (5-0-Pivaioyl-1. 2-0-isopropylidene-a-D-erythro-3 

-pentofuranose 'fb'atiS) <7)^fi^ 
\t-^m2 (10.5 g, 38.3 mmol) ^i/^uu:^^y (800 mL) Hi^i^b, m^T 
h(75 g)iPCC (fcfU vX'^Ai57PDi^o^--h) (36. 5 g. 169.4 mmo 

\)^1S\X. Z^Wm^l^fzo >S«<£^=^^i^>(800mL)T5&IRL/!:^li)St> 
25 HL^c, ^$^S/«J:^y;P:^7A^DVh^57^- (i^i?x5^;i./^+l^-> 2: 

3) Ti^lSlL. h><2^T^§{b^i^3 (10.2 g. 98«) ^ntz. 

[a3"B4.19 (c 1.13. CHCI3): 'HNMR (400 MHz. CDCI3) 5 1.18 (s. 9H). 1. 

44 (s. 3H). 1.48 (s. 3H). 4.23 (d. IE 1 = 3.2. 11. 6 Hz). 4.37 (dd. IE 

J= 1.2. 3.2 Hz). 4.39 (dd, IE J= 3.2. 11.6 Hz). 4.57 (dt. IE J= 1.2. 3 
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.2 Hz). 6.10 (d. 1ft J= 4.4 Hz); HREIMS C.jHzoOj (M*) mWU 276.1260, ^1 
276. 1262. 

(3) 5-0-fcf;tD>f;i.-l. 2-0-<vyPbfUx>-3-x5f:^^v-3 
-C-)f>^U>-a-D-^-yU-^>hyy/'-7. (5-0-Pivaioyl-l, 2-0-iso 
5 propyl idene-3-deoxy-3-C-metliyIene-Q!-D-xylo-pentulofuranose ita^4) 0 

;L ^)VhUy:jL = .)V^7s7i^-f;A':/n^\^ (7.7 e. 21.6 mmoi) &THF (100 m 

L) \zm^X. m.UTl. OM NaHMDS (yve7Ab*X ( h U ;^^;Pv'j;i/) 75 
K) 0THF^?^(18.O mL. 18.0 niol) ^riTtTt. ^lfe^'^t^^l^fe-^^S?^^ 

10 ^ux'i.mmtmLtz^. T)\^z!>nm^T-7 svizn^mv. it^ms (4.3 

^^\zm^mi^VtzoK}!^M^OX:\Z}^mLTmH (10 mL)$rmT>'X^;Px 
— (200 mDT^IRL, m^^tTyE-^AT^ (100 mL) i^fa:t:^7K (10 

0 iDT'-en-ensiiigfe^Lfeo 7K1^vx5";i/x— (loo mi) -czmtamiy. 

1t> 1:9) X-mmL. mBm^(DJLUy^>WX$>^it^^4 (3.6 & 85 %)^ 

[a]" B 13.45 (c 1.31. CHCI3) : 'H NMR (400 MHz. CDCI3) 6 1.20 (s. 9H). 1 
20 .39 (s. 3H). 1.52 (s. 3H). 4.19 (dd, IH. J = 4. 8. 12. OHz). 4.23 (dd. IH 
. J= 3.6. 12.0 Hz). 4.91 (dd. 1ft J= 1.2. 4.0 Hz). 4.94 (td. 1ft J= 2.6. 
3.4. 4. 8 Hz). 5.22 (t. 1ft J= 1.2 Hz). 5.48 (dd. 1ft J= 1.2. 2.4 Hz). 5 
.87 (d. 1ft J= 4.0 Hz): HREIMS C„H,g05 (MSMe) tf^fii 255. 1235. fiiJ^M 2 
55.1232. 

25 (4) ^>v;^5-0-k:A*n-f;l/-3-x^4^>'-3-C-p^5^^>-a-D 
-4=->'D-^> h7^/—X (Benzyl 5-0-Pivaloyl-3-deoiy-3-C-methylene-a- 
D-xylo-pentofuranose it'^^S ei)t^>z^)V5-0-}dnu-()V-3-y^:t^ 
>'-3-C-^5^W>-j3-D-^vO-^>h7^y-X (Benzyl 5-0-Pival 
oyl-3-deoxy-3-C-inethylene-/3-D-xylo-pentofuranose it^a^Sb) (D-^JsK 
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it^^4: (3.2g. 11. 9 iBmol)<i:^>v;i/7;m-;K8.0 g. 74. ImmoD^h 

;i/x> (22 TsiL)\zmML. oxi^z^mLTzm. 4. OM mtym-j^^-^ymm (i 

0 ml, 40.0 iniol) ^iMXtZo KJiB^^MUiZML , imf^^m^Ltzm. vX^;P 

x-x;^^^(2oo iL)Tf&iRU;to f^^Ltzmm^ov^zi^mL. tsfoawTKCi 

5 00 mL) Lfz^. $ e» (iW^a^^n^'nsO idKZJtK. tSfO:t^7KT^n^n 

T-jvEt-^t)-^. mk-^^^iy^Ar^mm, mms mmttzu n^^y^yi^ 

7;i/n-;U#:T&S<b'&tl5 a (2. 2 g, 58 *5ctmb^tl5b (1. 22 g. 32 

10 3!) ^m^o 

5 a : D l^.-56-<c4.-23v mi3)r-'H NMR (400-MHz. -eDCl-3) 6 -\. lO is-, 

9H). 2.26 (d. la J= 11.6 Hz). 4.18 (dd. IH. J = 4. 8. 12.0 Hz). 4.60 (d. 
IH. J= 12. OHz). 4.73 (ddt. la J= 2.4. 3.4. 4. 8 Hz). 4.81 (d. IH. J= 1 

2.0 Hz), 5.15 (d. la J=4.4Hz). 5.18 (t. la J=2.4Hz). 5.39 (t. la 
15 J=2.4Hz), 7.34 (m. 5H). 5b: [a]^\-4.00 (c 1.07. CHClj) ; 'H NMR (4 

00 MHz, CDCI3) 6 1.27 (s. 9H). 2.61 (bs. IH). 4.14 (dd. la J = 6. 8. 12 

.OHz). 4.19 (dd. la J=4.8. 12.0Hz). 4.42 (t. la J=1.2Hz). 4.49 (d 

. la J= 11. 6 Hz), 4.76 (d. la J= 11.6 Hz). 4.89 (qt. la J= 1.2. 4.8. 

6. 2 Hz). 5.03 (s. IH). 5.26 (t. la J= 1. 2 Hz). 7.33 (in. 5H). 
20 (5) '^>v;P5-0-kmP'f;i/-3-x:t^v-3-C-;^5^l/>-a-D 

-4^'>D-^>h77y-b--r H (Benzyl 5-0-Pivaloyl-3-deoxy-3-C-inethylene- 

a-D-xylo-pentofuranoside ita^Q) (D'a^ 
Ib^tlS a(2.0 g. 6.25 mmol), p-X hD^B^i! (2. 1 g. 12. 6iniDol)> H 

U7xX;V7iNX7^> (3. 3g, 12. 6 mmol)^ THF (40 mL) [C^^b,7;i/::f># 

25 mnrfox:\zi^%mhrzWi> 4 0 %dead- h;px>?g^(5. 8 g, 13. 9 mioi) ^Mpl 

. Kltym^OX:\Z}^mVft^. MeOH (10 mD^iP^i^x^jl/X— r;Kl00 mDT 

^ULTzo cn^5o isKDmnm^y^trnfa-k^A^r^n^nzmm^Ltzo 7Km 
^>?x5^;i/x-T-;p5o iiiLT3iHijamL, ^\zn^nrzjL-f-)vmt^hit. mm. 
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XXT-;Uit:^MeOH(100 mL) ll^^ tO"CtC?^^Lfc^> 1. ommiti- h U '^7^* 

5 mmnoiDL, i.oominoi) ^mybrz.KJtM^-^o^^o^mrmmm^brz 

1.0 M mm (1.5 mL. 1.5 nunc!) ^jP^fffOL. mmVTzo B'^^z^X.^JV 

x=-xJ i / (2oo jsm zt^ML. 50 wKDmum^Ti^tma'BiM ^ ^^n^mm^^ 

10 7A^DTh^^^7W-(i^i!X^;i//^4^1j-> 1:5) iz^ommtm^^&i^oT 

)V:3-)mT$>^it-^6 (1. 67 g. 84«)-^#fCo 

[aV B 11.18 (c 1.00. CHClj): 'H NMR (400 MHz. CDCI3) 6 1.22 (s. 9H). 2 
.09 (d. la J=7. 6Hz). 4.25 (dd. IE J= 4. 8. 12. 4 Hz). 4.33 (dd. Ift J= 
3.2, 12.4 Hz). 4.37 (d. IH. J= 7. 6 Hz). 4.55 (d. IE J= 11.6 Hz). 4.73 

15 (ddd, IH. 1=1.6. 3.2. 4. 3 Hz). 4. 74 (d. IH. 1=11.6 Hz). 5.10 (s. IH). 
5.26 (s. IH). 5.54 (t. m J= 1. 6 Hz). 7.33 (m. 5H). 

(6) ^>v;P5-o-fcfAo-r;^-2-p^ h^y^^^ji-s-y'^^y-z- 

C-^^W>-a-D-4^'>D777— X (Benzyl 5-0-Pivaloyl-2-inethoxyinet 
hyl-3-deGxy-3-C-inethylene-a-D-xylofuranose it^^^l) <D'^!$, 

20 it^^ 6(1.0 g, 3.13 iniD0l)$v^Dn^i5'>(25 inDlzmML. OX:<DM^T 
z^^V'fu\:^)VX^)V7^> (1. 24g. 9.61 mo\)^^ZS^no:A^)\,jL^}\,x 
-y'JV (1.29 g. 16.0 moD^mrbrz. Kit^miZy'h^':r^)V7>=e::i^A-( 
(360 mg. 975 /imoDSm, ig^^jf't^T^iaTUB^FBl^b^c, ^KlS 
^^^.>^X^;PX-x;Kl50 inL)T#«?UT25 niL©tSfPitib7>^X'^A7K^ 

25 ^3E:fe«kU^iafP:t*&7KT31sI'ro^#L;to W^M^fiSitT^^/^^ex'^ATltJib. IS 

)W^^'*y> 1:9) rmmL. m^m^oit^m? (i.oi g. 88x)<&#fc. 

'H NMR (400 MHz. CDCI3) 6 1. 23 (s, 9H). 3. 35 (s. 3H). 4. 18 (dd. la J= 
6.4. 11.2 Hz). 4.22 (dd. IE J= 5. 2. 11.2 Hz). 4.37 (s. IH). 4.55 (d. IH 
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. J= 12.0 Hz). 4.60 (d. la J= 6.8 Hz). 4.69 (ddd. IH. J= 1.6. 5.2. 6.4 
Hz). 4.75 (d. IH. J= 12.0 Hz). 4.76 (d. IH. J= 6. 8 Hz), 5.21 (s, IH). 5. 
36 (s, IH). 5.46 (d. 1ft J= 1.6 Hz). 7.33 (m. 5H). 

(7) ^>>^;U5 -O- tfA'D-r;P- 2 h4^'>pt5^;P- 3 -y^^^i^- 3 - 
5 C-t HD^v^5^;P-a-D-^vP-'<>h-7^y-X (Benzyl 5-0-Pival 

oy 1 -2-me t hoxyme t hy 1 -3-deoxy-3-C-hy d r oxyine t hy I - a -D-xy I o-pen t o f ur anose it 

^^8) ( D^fiK ^ 

it^^7 (2.0g. 5.49 inmoi)§THF(20 mDtl^^t, OX:\Z}^nhtz^. 0. 5M 
9-BBN i9-t^y\iiy^U [3, 3. 1] THF^^(20 mL. 10.0 mmol) 

10 ^mTLTco z<DKJt^m^box:\zisamimmwi^Lrz0t>ov\z}%mLrco cm 

\ZZ.Q U Tmit't h ^J^i^yi^^mU-A niL, 19. 2 iBnot)i-30X jiMtl:7K3^7K-<12;- 

8 isiD^ua^. ^urtmmmKmwi'rco zti^mmx^)v (200 mDri^nv 
nfe7K®&@^i^x^;i/5o mLTsisijaffiu, ^(Dmmmt^t>'\i. mm-^^^'y^y, 
- (mmx^)w^^i)-> 1:3) rmmh. mBm<Dit^m8 n.n & ss %) 

[a]^%7.06 (c 1.70. CHCI3): 'H NMR (400 MHz. CDCI3) 6 1.22 (s. 9H), 2. 
34 (t, 1ft J=6.0Hz). 2.89 (tt. 1ft 1=6.0. 8. 4 Hz). 3.37 (s. 3H). 3.86 
20 (dt. Ift J=6. 0. 11.2 Hz). 3.88 (ddd. 1ft J= 6. 0. 8.4, 11. 2 Hz). 4.19 ( 
dd. 1ft J=7.2. 11. 6 Hz). 4.20 (d. 1ft J= 6. 0 Hz). 4:23 (dd. 1ft J= 5. 6. 
11.6 Hz). 4.38 (dd. 1ft J= 5. 6. 7.2. 8. 4 Hz). 4. 50 (d. Ift J= 12.0 Hz). 
4.66 (s. 2H). 4.73 (d. 1ft J= 12.0 Hz). 5.15 (s, IH). 7.34 (m. 5H). 

(8) ^>v;l/5-0-tf;tD-r;i/-2-p^ h^i^^^)V-3-'r:t^i^-3- 
25 C- (tert-y^;i'i^^^;PvU;U:t4^i^p^5^;U) -a-D-4^vD-^>l>7^ 

;^ (Benzyl 5-0-Pivaloyl-2-iDethoxymethyl-3-deoxy~3-C-(tert-butyldiinet 
hylsilyloxymethyD-a-D-xylo-pentofuranose itu^Q) O-dJ^ 

{b^!^8(2.97 g. 7.77 mmol) ^DMF(30 mUtC^^L. ^taT-T ^y^-JKl. 
06 g. 15.6 mmol) (hTBDMSCl (tert-y5^;i/v/^;i/xij;i'^D U H) (1.76 g. 
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11.7 moD^mxtzo KJt^m^m.wvznmuwLrz(Di^x.^}[^jL-y')i(2oo m 
5 A:^^tj-> 1:9) rmuL. m^m^(Di\:^^9 (3.82 & 99 %)^mrzo 

[q!]2\7.65 (c 1.00. CHCI3): 'H NMR (400 MHz. CDCI3) 6 0.02 (s. 3H). 0. 

03 (s. 3H). 0.83 (s. 9H). 1.18 (s. 9H). 2.80 (qt. Ill J= 4. 8 r- G. 8. 8. 8 

z). 3.28 (s. 3H). 3.70 (dd, IH. J= 6.8. 10.0 Hz). 3.76 (dd. !H. J= 8.8. 
10. GHz). 4.07 (d. IE J=4. 8Hz). 4.09 (dd. IH. J= 7. 4.. 12. OHz). 4.13 
10 (dd. la J=4.8. 12.0 Hz). 4.69 (d. IE J= 12. OHz). 5.10 (s. IH). 7.28 

(m. my, HRE-IMS C„H4,0eSi (M^-OCHs) IfM 465. 2573. 465. 2666. 

(9) 3S. 4R, 5R-4- (tert-:/5^;i/v^^;|/S^U;i/^^'>;<5^;i/) - 3 

h^i^;<^)l^^'y-Q-0-\d/m-()l-^^X- 1 -X>- 5 
(3S. 4R. 5R-4-(tert-butyldiiDethylsilyloxymethyl)-3-inethoxymethyloxy-6-0-p 
15 ivaloyl-hex-l-en-5-ol it^^ 1 0 O'^IpSO 

^b^#j9(3.98 g, 8.02 mmoD^X^y-;!/ (40 mUlCjgj^L. Pd(0H)2 (400 

20 7^5^;H-U:*cZ*JX'j7Ayn5 H (10.9 g. 30.5 niL)$THF(50 viDlzmML. 
7;m>#ffl^T0'C{C}^^tfcO-^, l.O M liHMOS (U^'^Ab^X (h'J^^;i/ 

>''j;p) 7^ H) 0 mmmm mi. 29.0 mmon^fSTLysi. Mm.rio^mtmL 

)\zmmvrzmm^mrLrzo Ej:^^m^ox:i!Aoj^mmwLrc<Dt>. mm mi)^ 

25 UnA, vX5^;Ux-x;K300 mDT^IRtfco Zti^mimtT >t:=.^ At^M 

^^-m.Mo iDL-roT3iHit5fe^L., ^mm^^^mbrco 7Km&vx^;i/x- 
T-jv (50 mDTsiHiiftaiL, ^{zni^nrzJL-'r)[^mt^t>it. mm-^^^-iy^A 

X.^)W^^1)-> 1:6) T^ISlLv ilfeifi^^(D:tU7^>'f2t:TS§<b^ifel 0 (2 
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. 57 g. 79 %) ^mco 

[a]'" 0-5. 63 (c 1.00. CHCI3); 'H NMR (400 MHz. CDCI3) 6 0. 05 (s. 3H). 0 
.07 (s. 3H). 0.89 (s. 9H). 1.21 (s. 9H). 2.74 (ddt. IH. J= 4. 4. 7.2. 8.0 
Hz), 3.40 (s. 3H). 3.54 (d. IE J= 5. 6 Hz). 3.82 (dd. IH. J= 4. 4. 10.4 
5 Hz). 3.90 (dd. IE J= 4. 8. 5.6. 7. 2 Hz). 4.40 (t, IE J= 8.0 Hz). 4.58 ( 
d. 1ft J=6,4Hz). 4.72 (d. 1ft J= 6,4 Hz). 5.30 (dd. 1ft J= 1. 2, 16.8 H 

z). 5.33 (dd. 1ft J = 1.2, 10. 4 Hz). 5.70 (ddd. 1ft J- 8. 0. 10.4. 1 6 . 8 IIz 

): HREIMS CisHaASi (M^-OCHj) Wr^m 373.2411. M^M. 373.2421. 

(10) 3S. 4R. 5R-4- iieTi-':f^)li^^^)WyiJ )P^^z/^^)V) - 
10 h^x^^;i^:t^v-^i?7.- 1 -X>- 5, 6->?:t-;P (3S, 4R. 5R-4 

- ( t er t -bu ty 1 dlie thy I s i 1 y l oxyme ttiy I ) -3-me t hoxyifie t hy rox7-h'ex-r-en-5;'6-d i b l 
it^i^l 1) (D-^m 

it-^mi O (3.20 g. 7.92 nmoO^v^n 0^37 >(50 mUtC^ift, 305>;(>^ij- 

Ti. OM DiBAL (v-ry:/5^;i/7;i/^-'i7A/w F^-r H) <D\>)VJL>mm 

15 19. 8 ml. 19. 8 MoDSIiiTL/fc. lO^i'^, KftM\Z:<^ y-JVil iiiL):feJ;r)C|g» 

mt7>'t:z^A7i^mm\ inL)^SnATvX^;UX-7";K250 mUT^f^tfc^ 

3lEl^#L. mmm^^nLbtc, 7KS$:vX5^;|/X-x;i/ (25 iiiL)T3IsIifimb> 

20 . n-^^7yyi^p.t)'7A^U'7h^yy^ - (i^i?X5^;i//^4^-tj-> 2:3) Tfl 
ML. m^m^<Dz^^-)Vi^l!$>:bit^!i^l 1 (2. 12 g. 84 %)^mZo 
[q!]"b-6.89 (c 1.00. CHClj): 'H NMR (400 MHz. CDCI3) d 0.05 (s. 3H), 0 
.06 (s. 3H). 0.89 is. 9H), 1.77 (ddt. 1ft J= 4.8. 6.5. 8.0 Hz). 2.67 (dd 
. 1ft J=4.8. 8. 4 Hz), 3.40(s. 3H). 3.52 (d. 1ft J= 6. 0 Hz). 3.70 (m. IH 

25 ). 3.83 (d. 1ft J=4. 8Hz). 4.14 (m. IH). 4.30 (t. 1ft J=8.0Hz). 4.57 
(d, 1ft J= 6. 8 Hz), 4. 71 (d. 1ft J= 6. 8 Hz). 5. 29 (d. 1ft J= 16. 8 Hz). 5 
.32 (dd. 1ft J= 10.0 Hz). 5.69 (ddd. 1ft J= 8.0. 10.0. 16. 8 Hz); HREIMS 
CnH^O^Si (M^-OCHj) th^M 289. 1835. ^ij^fl 289. 1838. 

(11) 3S, 4R. 5R-4- (tert-:/^;i/vp^5";i/S^U;P:t4^v^^;i') - 
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3-)^h^iy:^^)l^^i^-^^X-l-Ji>-5, 6-JLt^^i^\^ (3S.4R,5R 
-4- ( t e r t-bu t y I d i me t hy 1 s i 1 y 1 oxyme t hy 1 ) -3-ine t hoxyme t hy 1 oxy-hex- 1 -en-5, 6-ep 
oxide it^^l 2) (D'&fife 
it^^l 1 (3.20 g. 11.6 mo\)^z^^UU;/^^>UO JSil)},zmMb. DMAP (4 
5 - (v/5^;i/7^y) tfU>^» (2. 84g. 23.4 ininol)$ijnAfc^Ot:tC}^^LT 
WLVKtrnVtZo ^;i^2-^v^V>;^;i/7jN-;i/^Dg H(3.80 g. 17.4 mmol 

)^^ 'D <i)inx^<D^m<DumrmmtmLft o ) Sj£;;jg ^ y x5^ ;i/x --x ;i / (2 

00 inL)T#f?b, 7K*5j;D^tgfq:fe:^7K25 mLroTSH^^Ufco 7Kl^vX^;W 
X— (25 inL)T3lsI}ftaib. ^(c:t#bnfcX-x;H,i:^t>-&> a^T^^^v 

^mz^^fto - -. .- . 

X)\^^>JL7.T-}l^m (50 mDfC^^b, -TgrtdJ^^tytOSl. 0 M LiHMD 
S mmm(2.5 mL. 2.5 iiiiDol)€:MTLfc.205^rB^^(7)^^©ia^Tti#brc(Z)'^ 
QX:iZLX'^^iZ20^mtmLrco Sii&^^'>'X5";i/X-5";K200 iiiL)-e^|Rb» 
15 ta?Dm{t:7>^x»:7A7K^|g*5j;t;gSf0:^:^7K25 mL-roTSHIgfei^LfcoTK^^ 
vX^^jl/X-T";!/ (25 iDL)T3lEllftaib, :5t{Cf#enfc:X-x;H<i:^t>ii. mm 

(gt^X9";i./A:^-tJ-> 1:9) T)ltMb. 4i6^ft1^0X3jt^:^'>^T*-5'^b^ 
mi 2 (3. 01 g. 86 X) Sr#}t. 

20 [a]^\-7. 90 (c 1.00. CHCI3); 'H NMR (400 MHz. CDCI3) 6 0.02 (s. 3H). 0 
.04 (s. 3H). 0.87 (s. 9H). 1.26 (dddd. IH. J= 3. 4. 4.0. 5.2. 7. 2 Hz), 2. 
62 (dd. la J= 2.8. 5.2 Hz). 2.87 (t. IR J= 5.2 Hz). 3.04 (td. la J= 2 
.8. 3.4. 5. 2 Hz). 3.35 (s. 3H), 3.70 (dd. IE J= 4. 0, 10. OHz). 3.82 (dd 
. la 1=5.2. 10. OHz). 4.31 (t. la J=7. 2Hz). 4.51 (d. la J= 6. 4 Hz) 

25 . 4.68 (d. la J= 6. 4 Hz). 5.24 (d. la J= 10. 2 Hz). 5.25 (d, la J= 17. 
2 Hz). 5.70 (ddd. la J= 7. 2. 10.0. 17. 2 Hz) : HREIMS CuH„OjSi (M^-QCHj) 

ttasM 271. 1729. mmm 271. 1732. 

(12) 3S, 4R, 5R-4- iteri-':r^)li^)<^)lzy\) )l-t^iy:A^)l) - 
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> - 5 - (3S, 4R, 5R-4- ( t er t -bu t y 1 d i me t hy 1 s i 1 y 1 oxyme t hy 1 ) -3-me t hoxym 

ethyloxy-8-trimethylsilyl-oct-l-en-7-yn-5-ol ita^lS) (D^^ 

x^-Jl/h>J/^;i/'>^> (3.88 g. 39.6 ininoD^rTHF (100 TaDiZ^MLOV 
\Zll%mbrz<D%. 1.54 M n->^5^;i/iJ5^'^A-A:^^1t>^?g(22. 7 mL. 36. 0 mmol) 

. -enUb^fell 2 (3.01 g. 9.97 minoD^THF (20 lal) izmmLtzmm^iaPL. 

^^t3H7y^b^^>^>^X5^;i/X-~7^;i/^#: (Boron trifluorid e di e thyl ethe 

r complex 1.70 g. 12.0 mmol) ^M^fzo mn^MU^-vmhAQ^mW^Vrz 

<D-^i;x5^;i/x-x;K3oo jsDr^^v. mnmitTyezL^ATumm^^xsm 

10 fn:t*^50 mLToT3|Hl^}fe#Lfc. tKIS: v'X^;i.x-x;i/ (50 ml) T3lsl*fitil 

^{c^e>nfex— r;ni:'^t)ii-, iEi^Tij^^^v'^AT^^t^v itii." mm 

Lfto ^•^^yyyi^jLiJyA^n-^h^yy^— (gti?x^;U/A:^+)-> 1:9 
) unmL. m^m^(Denynei^r$>^it^!^l 3 (3.20 g. 80 %)^mzo 
[aV^-l.H (c 1.00. CHCI3): 'HNMR (400 MHz. CDCI3) 6 0.04 (s. 3H). 0 

15 .05 (s, 3H). 0.11 (s. 9H). 0.87 (s. 9H). 1.93 (ddt. IH. J=4.0. 5.6. 8.0 
Hz). 2.46 (dd. IR 1=8.0. 16. 8 Hz). 2.63 (dd. la J= 6. 4. 16. 8 Hz). 3. 
38 (s, 3H). 3.60 (d. la J= 5. 6 Hz). 3.81 (dd. IH. J= 4. 0. 10.0 Hz). 3.9 
2 (dd. la J=5. 6. 10.8 Hz). 4.21 (ddt. la J= 5. 6. 6.4. 8.0 Hz). 4.44 ( 
t. la J=8.0Hz). 4.58 (d. la J= 6. 4 Hz). 4.70 (d. la J=6.4Hz). 5.2 

20 8 (d, la J= 17. 2 Hz). 5.29 (d. la J= 10.8 Hz). 5.71 (td. la J= 8.0. 1 
0. 8, 17. 2 Hz). 

(13) 3S, 4R. 5R-4-tHP=^^'>^5^;U-3-^h4^5/^5^;i/:t+v 
h - 1 -X>- 7 — f >~ 5 -t-JV (3S. 4a 5R-4-hydroxymethyl-3-met 
hoxymethyloxy-oct-l-en-7-yn-5-ol ita^l4) O-^^ 
25 it^^ 1 3 (3. 20 g. 8. 0 mmoD^THF (45 mL) izmmiyOX:\Z^mLrz(Dt>l. 0 
M TBAF (xh7y^;i/7>^X«^A7;i/:t'J H) -THF^IS (17.6 mL. 17.6 mmol 

)^m^it. KJtM^m^\zmL. ib^zmmtmLfzo Kjt^m^mmjL^)i(2 
00 j!iL)r^^v.mnmt7>^:i^A7^mmii^nm^^^7\^2^ iDLroT3iHi 
i^^Ltzo 7i^m^mmjL^)v (25 mL)T3isi«saiL, 5fe{cf#e>n:^wa®i^t)-& 
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mmj:.^)w^^-^> 2:3) nm^b. m^m^<Di^^-)mr$> 

^it'^m 1 4 (1. 69 g. 99 %) ^%tz. 

[at]'" D-II. 15 (c 1.00. CHCI3); 'HNMR (400 MHz. CDClj) 6 1.86 (ddt. IH. 
5 J= 3.2. 4.8. 7. 2 Hz). 2.05 (t. IE J= 2. 8 Hz). 2.50 (ddd. 1ft J= 2.8, 6 
.8. 16. 8 Hz), 2.60 (bs. IH). 2.63 (ddd. Itt J= 2. 8. 6.8. 16. 8 Hz). 3.32 

(d. IH. J= 4.4 Hz). 3.3 4 (s. 3H). 3.83 (dd, IH, J= 4.8. 11.2 Hz). 4.00 ( 

dd. IH. J=4.8. 11.2 Hz). 4.30 (ddt. Ift 1=3.2. 4.4. 6. 8 Hz), 4.44 (tt, 
IH. J= 1.2. 7.2 Hz). 4.61 (d. IE J= 6.8 Hz). 4.70 (d, IH, J= 6.8 Hz). 
10 5.33 (dt, la J= 1.2. 10.4 Hz). 5.35 (d, Ift J= 1.2. 17.2 Hz). 5.71 (ddd 
- .-IH, J=7. 2. 10.4. 17.2 Hz). - " 
(14) 3S, 4R, 5R-4-tfA*0<;U:^-+>'pt5^;|/-3-;)^ 
•t^i^-^^V-l-JL>-l-^y-^-ir-)V (3S. 4R. 5R-4-Pivaloyloxyme 
thyl-3-inethoxymethyloxy-oct-l-en-7-yn-5-oi ito^l 5) (O'&j^ 
15 it^m\4: (1.62g. 7.57 innol)S:tfUv>(1.7 inL)(hv^^OD>^^>(6.8 m 

i)\zmM\^. ^x:\z'^nhtzo z.n\zv^):^'^)wt^)v^u^)Y (i.08g. 8.9 
mzML. $e>(c4i^fBiiWL/fc0"^vx5^;i'X--x;i/(ioo rnDT^tfub, mm 

<bT>^-'5'A7Kj§S8e*5J;U^gafa:fei&7jc20 \s!LtOl!ZmmWV1toi^m^V:L^ 
20 ;i/X— (20 inL)T3lHl}fiaiL, 9t\zm^nTcJL-r-)Vmt'^t>^k. mBr^^^ 

(g^mx9^J^/^^^1^> 1:4) T^iMt, m^m^(07)vu-)vw'v-3b^i\:'^mi 

5(1.92 g. 85 %)^%t:L, 

[a]^" D-10.05 (c 1.00. CHCI3): 'HNMR (400 MHz. CDC 1 3) d 1.22 (s. 9H), 
25 2.03 (t. la J=8.0Hz), 2.46 (ddt. la J= 2. 4. 4.8, 5. 6 Hz). 2.46 (ddd, 

la J=2.4. 7.6. 16. 8 Hz). 2.58 (ddd. la 1=2.4. 6.4. 16.8 Hz). 3.10 ( 
d. la J= 2. 4 Hz). 3.39 (s. 3H). 4.26 (ddt. la J= 2.4. 6.4. 7. 6 Hz). 4. 
29 (dd, la J=5.6, 11. 6 Hz). 4.33 (dd. IE J= 5. 6. 11.6 Hz). 4.40 (ddt. 

la J = 1.2. 4.8. 6.8 Hz), 4.44 (t. la J= 8.0 Hz). 4.57 (d. la J= 7.2 
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Hz). 4.70 (d. 1ft J=7.2Hz). 5.31 (dt. 1ft J= 1.2. 17. 6 Hz). 5.34 (d. 
1ft J= 1. 2, 10. 4 Hz). 5.71 (ddd. 1ft J= 6. 8, 10.4. 17. 6 Hz). 

(15) 3S. 4R. 5R-4-tf;tD<JU::r=^i//^;i'-;ti' h- 1-X>- 
7 --f >- 3 , 5 --J^t—JV (3S. 4R. 5R-4-PivaloyloxyniethyI-oct-l-en-7-yn-3 

5 .5-diol it'^mi 6) <D^^ 

it'^mi 5 (2. 10 g. 7.05 inmol)$tert-:/5^;i/7;i/n-;i/ (60 mL){3^j^L> 
hr'J:Vr:^:7Ap-hJi/X>.7.jt/;K^--h (17. 6 g. 70. 0 mmol) ^jin;iT12l^^1M 

10 ^;i/x--x>ii/ (20 inL)-e3iHijfttbL. ^irfibnfc:x-x>in<i:^t>it, mmr^^ 

- imm:L^)W^^D'> 1:3) TmiSL, life?AJbt(D':^:t-;P^T*S{b^i^l 
6 (1. 33 g. 74 %) ^mtco 

[ay\ 1.75 (c 1.00. CHCl,): 'H NM (400 MHz. CDClj) 6 1.22 (s. 9H). 2. 
15 05 (t. 1ft J=2.4Hz). 2.06 (dddd. 1ft J= 2. 4. 4.4. 5.6. 6. 8 Hz). 2.43 ( 

ddd. 1ft J= 2.4, 7.2. 16. 8 Hz). 2.57 (ddd. 1ft J= 2.4. 7.2. 16.8 Hz). 2. 

73 (d. 1ft J= 4. 4 Hz). 3.07 (d. 1ft J= 2. 4 Hz), 4.24 (tt. 1ft J= 2.4, 7. 

2 Hz). 4.31 (dd. 1ft J= 5.6. 11.6 Hz). 4.43 (dd. 1ft J= 6.8. 11.6 Hz). 4 

.45 (ddt. 1ft J= 1.2. 4.4. 5.6 Hz). 5.28 (dt. 1ft J= 1.2. 10.4 Hz). 5.28 
20 (dt. 1ft J= 1.2, 10.4 Hz). 5.40 (d. Ift J= 1.2. 16.8 Hz), 5.92 (ddd. IH 

. J= 5.6. 10.4. 16.8 Hz). 

(16) as, 4R, 5R-4-}d/W)V:t^z^;^^)V-S, 5->?- (tert 
-'^'^)W:^;<^)l>'^))V:t^>') -^i^h-l-X>-7-'r> (3S. 4R. 5R-4-Pi 
valoyloxymethyl-3. 5-di-(tert-butyldiinethylsilyloxy)-oct-l-en-7-yne it'a 

25 til 7) 

ib'&^l 6(1.31 g. 5. 16 Bimol)&>'^Pn;)^i$^> (25 mDtC^i^b 0*013?^^ 
Lti(D%2, 6-;i/^i^>(2. 21 g. 20. 6 mol) <i:TBDMSOTf ( tert -Zf'^JW:^^^' 
)Viy^))Vh^Jy'7-h) (4.09 g. 15.5 moD^m^Tz. EJtM^t(D^^<DUB. 
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-kUMQ inL-foT3[Hl^5fe#b;to 7icl^xx^;ux-7^;i/ (20 ml) TSIslififfi b 

yb. ^$^7^»;/va:^r^Ai:7 0Th^^7^- (i^g?X^;i//^:;|rlJ-> 1:40) 
'nnnbM^m^<D'y^J)V:L-f)Vi^-V$>^it^i^l7 (2.47g. 99 «)<£rf#fc 

5 o 

[a]" 1,-0.37 (c 1.00. CHCI3): 'H NMR (400 MHz. CDCI3) 6 0.04 (s. 3H). 0 

.0 6 (s. 3H). 0.07 (3. 3H). 0.10 (s. 311). 0.88 (s. 9 ID. 0.89 (s. 9H). 1.2 

0 (s. 9H). 1.98 (t. IH. J=2.4Hz). 2.19 (dq. IH. J= 4. 0. 6.0 Hz). 2.45 
(ddd. IH, J=2.4. 4.8. 16. 4 Hz), 2.54 (ddd, IH, J= 2. 4, .7.2. 16. 4 Hz). 3 
10 .99 (dd. la J=6.0. 12.0 Hz). 4.16 (ddd. 1ft J= 4. 0. 4.8. 7. 2 Hz). 4.17 
(dd. Ift J = 6. 0. 7. 6 Hz). "4. 25 (dd. Ift J=-6. 0. 12. 0 Hz)," 5." 09 (d. Ift 
1= 10. OHz). 5.16 (d. 1ft J = 17. 2 Hz). 5.84 (ddd. 1ft J= 7.6. 10.0. 17 
. 2 Hz) : HREIMS C2jH4,04Sij (M'-t-Bu) ff^M 425. 2543. SO^M 425. 2543 
(17) 3S, 4R, 5R-4-tHp:^^v^5^;W-3, 5-v- (tert-^^;!^ 
15 v?;^5=-;P'>U;U:^^'» -:t^b-l-X>-7-<> (3S. 4R. 5R-4-Hydroxyme 
thyl-3. 5-di-(tert-butyldimethylsllyloxy)-oct-l-en-7-yne ita^l S)(D^ 

it-^mi 7 (2.47 g. 5. 12 mo\)^i^^nn:A^> (20 vil)\Z^mU-nX:iZ 

20 (D hJlJLymW. (7. 7 mL. 7. 70 mmol) ^m^rzo^<D^^(Di^X'l0^mtmLrz 

x~xJK2oo ^)xmi\^it. w^^-^v^ hTiiiat, mmimmcry'^ 

ZL^himWL^^'tSm\'^Wm mL-rt>T3lEl?5fe#t^o7Kl*>?X5=-;PX-x 
;l/ (20 iiiL)T3IlittmL. 5fe{C#^nfcX-x;i/M<!:^t>-&, 

5^;i//A:^^it> 1:10) TiltiJL. ^fetffitfto7;m-;i/#:Tfe5{i:^!^i 8 (i. 

96 g. 96 %)^%tz. 

[a]" B 0. 11 (c 1.00. CHCI3): 'H NMR (400 MHz. CDClj) (5 0.06 (s. 3H), 0. 
10 (s. 3H), 0.11 (s. 3H). 0.13 (s. 3H). 0.90 (s. 18H). 2.01 (t. 1ft J= 2 
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.8 Hz). 2.09 (ddt. IH. J= 2. 0. 4.8. 7. 2 Hz). 2.46 (ddd. IH. J= 2. 8. 4.8. 

16.8 Hz). 2.51 (ddd. IH. J= 2. 8. 6.8. 16. 8 Hz). 3.07 (dd. IH. J= 4. 8. 7 
.2 Hz). 3.72 (ddd, IE J= 4. 8. 7.2. 12. 4 Hz). 3.82 (dt. IH. J = 7. 2. 12. 
4 Hz), 4.08 (dt. IH, J= 4. 8. 6.8 Hz). 4.33 (dd. m J= 6.0. 12.0 Hz). 5. 
5 20 (dt. IH. J = 2. 0. 10.4 Hz). 5.28 (dt. IE J = 2. 0. 17.2 Hz). 5.84 (dd 
d. IH, J= 7.2. 10.4. 17.2 Hz); HREIMS Cj.H^OjSij iW) sYWW. 398.2672. m 

T^p .^98. 2669. [ 

(18) 3S, 4R, 5R-4- (tert-y5';Uv;^^;k>U;P:t=^>'P^^;W - 
3, (tert-:/^;i/v^;^^;U'>U;U:t^'» 1 -X>- 7 --f 

10 > (3S. 4R. 5R-4-(tert-Butyldimethylsiiyloxyinethyl)-3. 5-di-(tert-butyldime 

thyisHyloxy)-oct-l-en-7-yne <l:^i^l 9) (D^f$. 

it^^lS (40.0iDg. 101 /imoD&DMF (2. 0 mL) {Cl§^b>^iaT< S^^- 
;K13. 6 mg. 200 Atmol) iiTBDMSCl (t e r t -:/5^;k:/^^;i''>U n U H) 
(22.6mg. 150 uD ^MXZnmm^LTzo RJ^I^^vX^;i/X-7";K20 mDT 

(5 mL)T3iHiatiiL. ^\zn^nftx-7')vmt^io'^. mm-7^^'y^2^m.m 

^^D-> 1:50) X-mmL. m^m^(Di^^))lJL-'T-)Vi^X$>^it^mi9 (46. 
0 mg. 88 %) ^nit. 

20 [a]" D 0.59 (c 1. 00. CHCI3); 'H NMR (400 MHz. CDCI3) (5 0.03 (s. 3H). 0. 
04 (s. 3H), 0.06 (s, 3H), 0.10 (s. 3H). 0.89 (s. 9H). 0.90 (s. 18H). 1.9 
3 (t. Ift J= 2. 8 Hz), 2.00 (ddt. IE J= 5.2. 5.6. 6. 4 Hz). 2.44 (ddd. IH 
. J=2.8. 5.6. 16. 8 Hz), 2.57 (ddd, IE J= 2. 8. 5.6. 16. 8 Hz), 3.56 (dd. 
IE J=6.0. 10.0Hz). 3.81 (dd, IE 1=6.0. 10. GHz), 4.09 (dt, IE J = 

25 4.8. 5.6 Hz). 4.30 (ddt, IE J= 1. 2. 5.2. 6. 8 Hz). 5.03 (dt. IE J= 1. 2 
, 9.6 Hz), 5.11 (dt. IE J = 1.2. 17.2 Hz). 5.92 (ddd, IE J= 6.8. 9.6. 
17.2 Hz). 

(19) 3S, 4R. 5R-4~>'7y^^;U-3. 5->?- (tert-":^5^;k:^^ 
^)V->^J)V:t^z^) -t^ h-1 -X>- 7 — r > (3S. 4R, 5R-4-Cyanomethyl-3 
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. 5-di-(tert-butyldimethylsilyloxy)-oct-l-en-7-yne fb'a#J2 0) 0-^^ 
Ib-n-t) 1 8 (314 mg. m iimoD^i^^nu^^y^zmMLsdm (zy>^f-)VT 

^ytr'jv» (372 mg, mo\)^iiuxrz(Dt>ov\Zif^mvrzo z.(Dm^^m. 

b<tmLUf)^(b2-^i^'f'U>X)Vt^-)l^n\J]^ (582 mg. 2. 66 mml) 

, 7K:jQ^ZSmn'kMm^ isHt-Drsmm^Ltzo 7K1^vX5^;|/x-x;i. (15 

— viDrmmmu ^tcf^^nfcx— r;i/i^frfe#, gig^T^:»->'^AT^^ 

x;P3iN>xxx;u^DMS0 (>^^5^;i'X;i/7jN+i>H) (5. o mi).\zmMiy. v7> 

10 {k:^ h U A (78. 0 mg, 1. 59 mmol) ^1SQXXlQX:r2mm^LrzoKJt^m^^M 
\zm bfe®-^ ^^x^;ux— t;K100 ml) 'V1^$iL.7K^J:Zfmfa'kWK\^ mLft? 
T3lsI^?^b)to 7KSS:>^X^;PX— (15 mUTSlHli^aiL. ^^Z'i^tbtlfzJL 

15 JKa)XhU;V^T»S<b^«^2 O (263 mg. 82 %)^'^1t, 

[q!]"o-0. 44 (c 1.00. CHCI3); 'H NMR (400 MHz. CDCI3) 6 0.06 (s. 3H). 0 
.09 (s, 3H). 0.12 (s. 3H). 0.13 (s. 3H). 0.90 (s. 9H), 0.91 (s. 9H). 2.0 
3 (t. la J=2.8Hz). 2.29 (tt. IE J= 6. 0. 6. 8 Hz). 2.36 (dd. IR J= 6. 
0. 16.4 Hz). 2.46 (ddd. la J=2.8. 4.4. 16. 8 Hz). 2.48 (dd. IE J= 6. 0. 
20 16.4 Hz), 2. 52 (ddd, IE J= 2. 8. 6.8. 16. 8 Hz). 4.04 (dt. IE J = 4. 4. 
6. 8 Hz). 4.20 (ddt. IE J= 1.2. 6.4. 6. 8 Hz). 5.24 (dt. IE J= 1.2. 10.4 
Hz), 5.31 (dt. IE J = 1.2. 16. 8 Hz). 5.82 (ddd. IE J= 6. 4. 10.4. 16.8 
Hz). 

(2 0) 3S. 4R, 5R-3, 5-v- (tert--:/^;i/v^5';i/vU;U^+v) 
25 4- (2' -X^i—M -7ti7h-l-J:>-7-^> (3S,4E5R-3. 5-Di-(t 
ert-butyldimethylsilyloxy)-4-(2*-ethanal)-oct-l-en-7-yne it^^2 1) <D 

i\:^^2 0 (184 mg. 452 Mmol)$rv>7Dn^^> (2. 0 ml) iCj^j^L, -78*0 

izii^nLrz(D'^io^mu±f)^nx. i. om v'rvy5^;u7;u$x'i7A;wH 
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\^(Dh)VX>m^ (530 fil. 530 timoD^m^. ^<D^^(DumTmmu 
WVtco EltMiZ:;<^y-)V(\ IIlL)43<^;tK^fam<b7>^z:'>A7K^^^(l inL)^ 

5 vX^Jl'X-xjU (10 inL)T3|H|}affiL, 5fe{Ct#^nfc:X-x;l'® i'&tjii-, mm 

it'^m2 1 (157 mg. BZ%)^mzo 

[aV\0.11 (c 1.00. CHCI3): 'H NMR (400 MHz. CDCI3) 5 .0.04 (s. 3H). 0. 

10 06 (s. 3H). 0.08 (s. 3H). 0.09 (s. 3H). 0.88 (s. 9H). 0.89 (s. 9H). 2.04 
(t. la J= -2. 8 Hz). 2.37 (ddd. IR J=-2. 8. 6.0. 16. 8 Hz). 2. 40 (ddd. IH 
. J= 2.8.. 6.4. 17. 2 Hz). 2.42 (ddd. IH. J= 1. 6. 7.2, 17. 2 Hz). 2.44 (ddd 
. 1ft J=2.8. 6.0. 16.8 Hz). 2.68 (ddd. IH. J= 5.2. 6. 4 Hz). 3.84 (dt. 1 
H. J = 5. 2. 6.0 Hz). 4.23 (ddt, IH, J= 1.6. 6.4. 6.8 Hz). 5.18 (dt. 1ft 

15 J= 1.6. 10.0 Hz). 5.21 (dt. 1ft J = I. 6. 16.0 Hz). 5.73 (ddd. 1ft J = 6. 
8, 10.0. 16. 8 Hz): HREIMS CAOjSii (M*) th^M 410.2673. Sfl^M410.266 
7. 

(2 1) 3S, 4R, 5R-4- (2' -fcHD^vX^jl/) -3, 5-v- (t 
ert-y5^;W:^p^5";P'>U;U:t=^'» -^i7h-l-X>-7-^> (3S.4R.5R-4 
20 -(2'-Hydroxyethyl)-3. 5-di-(tert-butyldiinethylsilyloxy)-oct-l-en-7-yne it 
^tl2 2) (D^fife 

it^^2 1 (157 mg. 383 iimol) <£^^y-;K2. 0 ml) lCit^tOt:{c:?^^ 

25 7i^:^^zsm^'km.y^io DiL-roTSiii^itL^co 7]<i^vx^;ux-x;i/ (i 

^> ^m. mmvTzo ^$s>'7>yva.:^7^A^PTb^^7^- mmx^)w 

^^"^y 1:9) xmmL. m^^^(D7)\/D-)li^r$>^it^<^2 2 (129 rag. 
82 %) ^ntco 
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[aV\ 1.40 (c 1.00. CHCI3): 'H NMR (400 MHz. CDCI3) 6 0.08 (s, 6H). 0. 
10 (s. 6H). 0.90 (s. 9H). 0.91 (s. 9H). 1.67 (m. 2H), 2.03 (t, 1ft 1= 2. 
8 Hz). 2.29 (tt. 1ft J=6.0, 6. 8 Hz). 2.36 (dd. 1ft J= 6. 0. 16.4 Hz). 2. 
01 (t. 1ft J=2.4Hz). 2.04 (ddt. 1ft J= 4. 8. 5.6. 7. 2 Hz). 2.41 (ddd. 1 
5 ft J=2.4. 5.6. 17.2 Hz). 2.45 (ddd. 1ft J= 2. 4. 5.6. 17. 2 Hz). 2.93 (bs 
. IH). 3.65 (m. 2H). 3.85 (q. 1ft J = 5. 6 Hz). 4.27 (ddt. 1ft J= 1.2. 4. 

8. 0.8 Hz), 5.18 (dt. 1ft J- 1. 2. 10.8 Hz). 5.21 (Jt. 1ft J = 1. 2. 17.6 

Hz). 5.86 (ddd. 1ft J= 6. 8. 10.8, 17. 6 Hz). 
(2 2) 3S, 4R, 5R-4- (2' -leTi--f^)Vz^^^)lz/^) JV^^i^JL^ 
10 )V) -3, 5-v- (tert->^5";Pv^5^;PvU;|.:t^v) -^i7h-l-JL>- 
l —iy (3S. 4R. 5R-4-(2'-tert-ButyldiinethyisilyIoxyethyl)-3. 5-di-(fert-b 
utyldiiDethylsilyloxy)-oct-l-en-7-yne it^^2 3) (D-^-fiK 
\t'^mi^O^'^mkt.^\:.1sm\Z^^it^m2 2 (60.0 mg. 146 /xmoOj&^S 

'>u;px— 7";i/^T2&'5{b^!^2 3 (59. 0 Dig. im^mco 

15 [a]" B 0.90 (c 1.00. CHCI3): 'H NMR (400 MHz. CDCI3) 6 0.03 (s. 3H). 0. 

04 (s. 6H). 0.05 (s. 3H). 0.07 (s. 3H). 0.90 (s. 3H). 0.89 (s. 27H). 1.5 

5 (m. 2H), 1.84 (ddt, 1ft J= 3. 6. 5.2. 6. 4 Hz). 1.95 (t, 1ft J= 2. 8 Hz), 
2.36 (ddd, 1ft J=2.8. 6.4. 16. 8 Hz). 2.41 (ddd. 1ft J= 2. 8, 6.4. 16.8 

Hz). 3.57 (dt. 1ft J=6.4, 8.4 Hz), 3.69 (dd. 1ft J= 6. 4. 10.0 Hz). 4.01 
20 (dt. 1ft J= 3.6.. 6.4 Hz). 4.13 (t. 1ft J = 6.4 Hz). 5.11 (d. 1ft J= 10. 
4 Hz). 5.17 (d. 1ft J= 17. 2 Hz), 5.82 (ddd. 1ft J= 6. 4. 10.4. 17.2 Hz). 
(2 3) 3S. 4R, 5R-3. S-v- (tert-y^;Us;^^;i.vU;i/:r=^'» 
- 4 -:L^)V-ir^ h - 1 -X>- 7 — r > (3S, 4R. 5R-3. 5-Di-(tert-butyldim 
ethylsiiyloxy)-4-ethyl-oct-l-en-7-yne \ta^2 A) 
25 <b^«^2 2 (100 mg, l\Zum\)^V^uu:f.^> (2. 0 mL) fC^jp^L. DMAP (7 
4.0 mg. 606 /zinol)S:jjp^fc.j:n*0'C{::?^^L.a5:U<litj^L;?{:;'&^^2-p^5/^^ 
>^D'JH (106 mg. 485 iim\) <r^ tlMX^(D^^(Dl^mxnmmi^ 

WLTzo SJ^:!iSSrvx^;i/X-x;KlOO mU-e^lRb. 7i^:ii^xSmiM^mQ m 
It^HZJsi^^Lrz. 7K®SvX^;PX-x;i/ (lO mUTSIlIififflU, 3fe{c#e> 
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> LAH OJ 9-^^7)1 2. -^AJU K^'T H) (46.0 mg. 1.20 /zinol)$J0o<O 

jt^m^(iv\z}^mLrz(D-^mMJ^'^)i'(\ mL)^^xsmnmt7>^zLr:7A7ii.mm( 

1 mD^aDz-lv >?X5^;i^X~T';i-(100 mDTj&liRti^. h7?j«aflb> 

iifgSr«a5ftIit{t:7 >^X'^ A7lc^|g*3 J;r;gS»^m*l 0 miroT 3 IHI^5fe^^L/^:. 
7Kl^vX5";i/X-5=-;i/ (10 inL)T3I5Iiaaib,5fet#?)n7tX-f-;Hi^t)-Br 

h^yy^- mm:JL9)W^^^> 1:100) TiltilL, lifi?ft2KO-enyne#Tfe " 

^^^^2 4 ai.Om. 80 5K)?&#fco 

1.95 (c 1.00. CHCI3); 'H NMR (400 MHz. CDCI3) 6 0.03 (s. 3H). 0. 

05 (s. 3H), 0.07 (s. 3H). 0.09 (s. 3H), 0.89 (s. 18H). 0.94 (t. 3H, J= 7 
15 .6 Hz). 1.36 (m. 2H). 1.68 (ddt. IH. J= 3.6. 5.2. 6.0 Hz). 1.95 (t. IR 

J=2.8Hz). 2.39 (ddd. m J= 2. 8. 6.4. 16. 8 Hz). 2.42 (ddd. IH. J= 2. 8. 
6.4. 16. 8 Hz). 4.01 (dt. IH. J= 3. 6. 6. 4 Hz). 4.14 (ddt. IH. J= 1. 2. 5. 

2, 7. 2 Hz), 5. 08 (dt. IE J= 1.2, 10. 4 Hz). 5.14 (dt. IH, J= 1. 2. 16.8 Hz 

), 5.86 (ddd. IR J= 7.2. 10.4. 16.8 Hz). 
20 (2 4) 3S, 4R. 5R-3, 5-v- (tert-y^'jl.i/^^JI/vU Jl'^^-^v) 

-4- (2' -vT/X^";!/) h-l-X>-7— r> (3S. 4R. 5R-3. 5-D 

i - ( t er t ~bu ty I d ime t hy 1 s i 1 y 1 oxy) -4- (2' -cyanoe t hy 1) -oc t- 1 -en-7-yne it'a'^ 

2 5) <D^^ 

i\:-^<^2o<D^0,mtmc:^m\z^^it'^m2 2 (129 mg. 313 nmD^^ibm 

25 fe^S^bcOXhU;^#:T*§<b^^^2 5 (80. 0 mg, 61 «)$#fc, 

[aV D 1.40 (c 1.00, CHCI3): 'H NMR (400 MHz. CDCI3) 6 0.05 (s, 3H), 0. 
08 (s. 6H). 0.10 (s, 3H). 0.90 (s. 18H). 1.73 (m. 2H). 1.96 (q. la J= 6 
.4 Hz). 2.03 (t. la J=2.4Hz). 2.38 (ddd. la J= 2. 4. 6.0. 16.8 Hz). 2 
.43 (ddd. la J=2. 4. 4.8. 16. 8 Hz). 2.50 (dt. 2a J= 4. 0. 8. 4 Hz). 3.88 
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(dt. la J=4. 8. 6.0 Hz). 4.18 (tt. IE J= 1.2. 6.4 Hz). 5.19 (dt. IH. 
J = 1. 2. 10. 4 Hz). 5.25 (dt. IH, J= 1.2, 17.2 Hz). 5.80 (ddd. 1ft J= 6.4 
. 10.4. 17.2 Hz) : HREIMS C„H«OjNSi, (M^) th^M 421.2814. SiJJtM 421.28 
12. 

5 (25) 3S, 4R, 5R-3, 5-v- (tert-y5^;L'Vpt^;i^vU;i/;t-^^» 
-4- (3' -yD/1:f- ;P) -:t^h-i-x>-7—r> (3S. 4R. 5R-3. 5-D 

i-(tert-butyldimethylsilyloxy)- 4 -(3'"propanal) - oct - l - cn - 7 yn e G 

) (D^fig 

it-^i^Z l<D^^mtW\C:^mz^0::Lh')JVi^r$>^it'^^2 5 (80.0 mg. 
10 190 i[£inol)5&^e>ilfe?S4^©TJl'xfc H#T^-5'fb-&tl2 6 (71.0 mg, 89^)^ 

n^o 

[a]" B 0.37 (c 1.00. CHCI3): 'HNMR (400 MHz. CDCI3) 6 0.04 (s. 3H). 0. 

06 (s. 3H). 0.07 (s. 3H). 0.10 (s. 3H). 0.89 (s. 18H). 1.69 (m. 2H). 1.8 

7 (ddt. IH. J=5.2. 5.6. 6.0 Hz). 1.87 (ddt. 1ft J= 5. 2. 5.6. 6.0 Hz). 1 
15 .99 (t. 1ft J=2.8Hz). 2.40 (ddd. 1ft J= 2. 8. 6.0. 17. 2 Hz). 2.43 (ddd. 

1ft J=2. 8. 6.0. 17.2 Hz). 2.57 (ddd. 1ft J= 2. 0. 2.8. 6.0 Hz). 2.59 (d 
dd. 1ft J= 2.0. 3.2. 6.0 Hz). 3. 94 (dt. 1ft J = 4. 4. 6.0 Hz). 4.17 (ddt. 

1ft J= 1.6, 5.6. 6. 8 Hz), 5.14 (dt, 1ft J= 1.6. 10. 4 Hz). 5.25 (dt. 1ft 

J= 1.6. 17.2 Hz). 5.80 (ddd. 1ft J= 6.8. 10.4. 17.2 Hz). 
20 (2 6) 3 S, 4R. 5R-4- (3' - h H D^v-yD tf;i/) -3, 5-v- 

iteH--:r^)\^z^:A^)Vi^V)U^^i^) -^i^ h- 1 -X>- 7 > (3S.4R.5 
R-4-(3'-Hydroxypropyl)-3. 5-di-(tert-butyldiinethylsilyloxy)-oct-l-en-7-yn 
e {l:^i^2 7) 

<t:-&i^2 2(D^^^t|wIi;;^mcJ;D, 7;i/xt: H#:TS§{b^tf2 6 (71.0 
25 mg. m iimo\)i)^fbM^^^(D7)\^n'-)V^l!$,^it'^!^2 7 m.O m 98 SK) 

[aV B 1.18 (c 1.00. CHCI3): 'HNMR (400 MHz. CDClj) 5 0.04 (s. 3H). 0. 

06 (s. 3H). 0.07 (s. 3H). 0.10 (s. 3H). 0.89 (s. 18H). 1.39 (m. 2H). 1.5 

7 (bs. IH). 1.66 (q. 1ft J=6.4Hz). 1.85 (ddt. 1ft J= 4. 8. 5.2. 5. 6 Hz) 
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. 1.98 (t, IH. J=2.8Hz). 2.39 (ddd. la J= 2. 8. 6.4. 16. 4 Hz). 2.43 (d 
dd. la J=2. 8. 6.4, 16. 4 Hz). 3.61 (t. 2H. J=6. 4Hz). 3.97 (dt. IE J= 
4.8. 6. 4 Hz). 4.16 (ddt. IE J = 1.2. 5.6. 7. 2 Hz). 5.12 (dt. IE J= 1. 
2. 9.6 Hz). 5. 17(dt. IE J= 1. 6. 16. 8 Hz). 5.84 (ddd. IE J= 7. 2, 9.6. 
5 16.8 Hz); HREIMS CjaH^ASia iW) WrWm 426. 2985. Sfl^M 426.2977. 

(27) 3S, 4R, 5R-4- (3' -tert-y5^;i/x^^;UvU ;i/^^rv:^P 

- 7 - -r > (3S, 4R. 5R-4- (3* - 1 er t-Bu ty I d ime t hy 1 s i 1 y 1 oxypropy 1 ) -3. 5-d i - ( t er 
t-butyidimethylsilyloxy)-oct-l-en-7-yne 2 8 ) (Z)'^^ 

10 it^^2 3(D^}^fitmC1^m\ZJ:i). 7Jln-)m'V$>^i\:^^2 7 (60. 0 
mg. m (imQ\)-fy^^m^m^<Di^^J )lX.'-v-)li^'Vh^it^m2 8 (63. 0 mg. -83 

%) ^ntco 

[aV° D 1.00 (c 1.00. CHCI3): 'H NMR (400 MHz. CDCI3) <5 0.03 (s, 3H). 0. 

04 (s. 6H). 0,05 (s. 3H). 0.07 (s. 3H). 0.09 (s. 3H). 0.89 (s. 27H), 1.3 
15 2 (m. 2H). 1.56 (m. 2H), 1.75 (ddt. IE J= 4. 0. 6.4. 6. 8 Hz). 1.95 (t. 1 

E J=2.8Hz). 2.38 (ddd, IE J= 2. 8. 6.4. 16.8 Hz). 2.42 (ddd. IE J= 2 
.8. 6.4, 16.8 Hz). 3.56 (t. 2E J= 6. 8 Hz). 4.03 (dt. IE J= 3. 6, 6.0 Hz 
). 4.12 (dd. IE J = 6.4. 7.6 Hz). 5.08 (d. IE J= 10.0 Hz). 5.14 (d. IH 
. J= 17.2 Hz). 5.84 (ddd. IE J= 7. 6. 10.0. 17. 2 Hz). 
20 (2 8) 3S, 4R, 5R-3, S-v'- (i%Tt-:/^)li>^f')\^'y\) )V:t^z/) 

- 4 -yp }d)l-:t^ h - 1 -X>- 7-0 (3S. 4R. 5R-3. 5-Di-(tert-butyld 
imethylsilyloxy)-4-propyl~oct-l-en-7-yne ita^29) (D^^^ 

it^m2 4(D^^mtm\:':^mz^r). 7;m-;u#:TS§<k^ti2 7 (70.0 

mg. 164 Mmol)ji^e>il^?ftJ|^©enyne#:Tcb^{b^#l2 9 (54. 0 mg. 80 «) 

25 

[aV 0 2.24 (c 1.00. CHCl,) : 'H NMR (400 MHz. CDCI3) 6 0. 02 (s. 3H). 0. 

05 (s. 6H), 0.06 (s. 3H). 0.09 (s. 3H). 0.87 (t. 3E J= 7. 2 Hz). 0.89 (s 
. 18H). 1.27 (m. 2H). 1.36 (in. 2H). 1.76 (ddt. IE J= 4. 0. 5.2. 6.0 Hz). 

1.95 (t. IE J=2.8Hz). 2.39 (ddd. IE J= 2. 8. 6.4. 17. 6 Hz). 2.41 (dd 
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d. IH. J=2.8. 6.4, 17. 6 Hz). 3.99 (dt. IH. J= 4. 0. 6. 4 Hz). 4.12 (ddt. 
IH. J= 1.2. 6.0. 8.0 Hz). 5.07 (dt. IH. J= 1.2. 10. 4 Hz). 5.13 (dt. m 
1=1.2. 17. 2 Hz). 5.85 (ddd. la J= 8. 0. 10.4. 17.2 Hz). 
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(1) (5Z, 7E) - (IS. 2S. 3R, 2 0 R) -9, lO-iili-5. 
7, 10 (19) -□l/X^h'jX>-2-tHD^'>^5^;i/-l. 3, 25- 
h>J^-;i' ((5Z, 7E)-(1S. 2S, 3R. 20R)-9. lO-Seco-5. 7. 10(19)-cholestatriene-2 
-hydroxymethyl-l. 3. 25-triol it^^ 3 1 ) (Defile 
5 '>U;WX~x;|/^JsT*'2>{b^^ l 9 (20. 0 mg. 39. 1 um\) t^il) II^feV^T 
, R'5!>U-hKD4^->-4-p^^;P^>^;VST^^k*-;i/yp^ K3 0 (20.0 

mg, S 8.n / /.iiifll).Jr^hUXf?^JP7$.> /h JUx> ( 3:l. 2. 0 ml) t.T^i^L. h»J 

X (>^'^>vUx>7irh» -i^A'^v^-^A (O) -^un^)lAiimm (4. 
0 mg, 3. 86 wmol)<i:h'J7xx;i/4^X7^ XIO. 0 mg. 38.1. umoD^lJU^fzo 

15 X;i/3l^>^(10.0 mg. 43 /imoDSmfCo •?-0^*(3DtaSTll^PB^i^bfc:(DS 

WMiizmbs ^^\znmmimLrzo Sji&^^i^^x^;Kio mUTf&f^t, ^fp 

m^Tiaio^ZS^^'km.yi^hO mL-roTSIU^^t/co TKl^S^i^X^^^W (2 ml) 

20 , ^^mi^0it^m3 1 (7.0 mg. 40 %)^mZo 

[ay\ 12.95 (c 0.0085. CHCI3) ; 'H NMR (400 MHz. CDCI3) 6 0.53 (s. 3H). 

0.94 (d. 3H, J=6.8Hz). 2.31 (m. 2H). 2.67 (dd. IH. J= 4. 4. 12. 8 Hz). 

2.73 (bs. IH). 2.84 (m. IH). 4.01 (m. 2H), 4.24 (m. IH). 4.47 (bs. IH), 

5.02 (d. IH, J= 2.0 Hz), 5.30 (d. Ift J= 2.0 Hz). 5.98 (d. IR J= 10. 8 H 
25 z). 6.45 (d. IE J= 10.8 Hz) ; HREIMS (M^-H^O) tf^fg 428.3290. 

428. 3287. 

(2) (5Z, 7E) - (IS, 2S. 3R, 2 0 R) -9. 10— fe3-5, 
7. 10 (19) -n|/Xi$^hUX>-2- (2* -k HD^e/X^^;^ -1. 
3. 2 5 - h U^r-Jl/ ((5Z. 7E)-(1S. 2S. 3R. 20R)-9. lO-Seco-5. 7. 10(19)-choles 
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tatriene-2-(2'-hydroxyethyl)-l, 3. 25-triol ita<^3 2) (D^^^ 

ib'&tis i(D^^mtm\::^iDmz^i)'y^j)vx.-^)v^'v$>^it^^2 3 (25 

.0 mg. 47.5 iim\)f}^^M^mi^<Dit'^m3 2 (8.5 mg. 39 
[aV\ 13.85 (c 0.00722. CHCl,); 'H NMR (400 MHz. CDCI3) 5 0.53 (s. 3H) 
5 .0.94 (d. Sa J=6. 4Hz). 2.26 (dd. IE J= 8. 0. 12.8 Hz). 2.53 (bs. IH) 
. 2.66 (dd. la J=4.0. 13. 2 Hz). 2.83 (m. IH). 3.79 (in. 2H). 3. 94 (in. 1 

ID. 4.37 (d. Ill J= 2.0 Hz). 5.02 (d. la J- 1. 2 Hz). 5.30 (bs. IH). 6.0 

1 (d. la J= 10.8 Hz). 6.40 (d, la J= 10.8 Hz) ; HREIMS C^^R^^O, iW) Wr 
460. 3553. Ml^m 460. 3557. 
10 (3) (5Z. 7E) - (IS. 2S, 3R. 2 0 R) -9, 10-"fe3-5. 

7, 10 (19) -nux^\>^)x>-'2- (3' -fcHn^S>yDtf;0 ~i 

,3,25 -hV:t-)V ((5Z. 7E)-(1S, 2S, 3R. 20R)-9, lO-Seco-5. 7. 10(19)-chol 
estatriene-2-(3'-hydroxypropyl)-l. 3. 25-triol <ba^3 3) (D^^^ 

it^i^s i<D^^mtmc:^mz^Ki. x'j;i/x-5r;u^T^;5fk^i^2 8 (2 

15 5. Omg, 46.3 MBiol):6^^ilfe@#:TSSik^tl3 3 (7. 2 mg. ZZ%)^nrz. 
[aV\ 161.29 (c 0.00186. CHCI3) : 'H NMR (400 MHz. CDCI3) 5 0.53 (s. 3 
H). 0.94 (d, 3a J=6.4Hz). 2.25 (dd. la J= 8. 4. 13.2 Hz). 2.66 (dd. 1 
a J=4.0, 13.2 Hz). 2.83 On. IH). 3.70 (t. 2a J= 5. 6 Hz). 3.90 (dt. IH 
. J=4.0. 8.0 Hz). 4.38 (d. la J= 3. 6 Hz). 5.00 (d. la J= 1. 6 Hz). 5.2 

20 8 (d. la J= 1.6. Hz). 6.00 (d. la J= 11. 2 Hz). 6.40 (d. la J= 11. 2 Hz) 

(4) (5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9. 10— 
7. 10 (19) -:nUX^h^JJL>-2-X^)l- I, 3. 2 5-hU:^— ;W 

((5Z. 7E)-(1S. 2S. 3R, 20R)-9. lO-Seco-5. 7. 10(19)-cholestatriene-2-ethyl-l. 3 
25 .25-trioMb'&i^3 4) O^fig 

it^mz l<D'^^mtmC:^mzJ:Kf. enyne#:T^§^l:^«^2 4 (30.0 mg. 7 
5. 8 um\)^^^m^mi¥Oit^mS4 (6. 8 mg, 20 %) ^mco 
'H NMR (400 MHz, CDCI3) 6 0.53 (s. 3H). 0.94 (d. 3a J= 6.0 Hz). 0.95 ( 
t. 3a J=7.2Hz). 2.24 (dd. la J= 8. 8. 12. 8 Hz). 2.66 (dd. la J= 4. 0. 
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13. 2 Hz). 2.83 (m. IH). 3.89 (m. IH). 4.37 (bs. IH). 4.99 (d. IH. J= 1. 
6 Hz). 5.27 (bs. IH). 6.00 (d. la J= 11.2 Hz). 6.40 (d. m J= 11. 2 Hz) 
; HREIMS CjsH^Oj (MO mWU 444. 3603. M^M 460. 3604. 
(5) (5Z. 7E) - (IS, 2S, 3R, 2 0 R) -9. 10— t:n-5, 
5 7, 10 (19) -3l/X^hUX>-2-:^De;P-l. 3, 25-hU:t- 
;l/ ((5Z. 7E)-(1S. 2S. 3R, 20R)-9. lO-Seco-5. 7. 10(19)-cholestatriene-2-propyl- 

1. 3. 25-triol 3 5 ) <7)^fife 

it^^Z l(D'^^mtm\:':f7m\ZJ:i). enyne#:T^S<l:'&tl 2 9(30.0 mg. 7 
3.2 Mmol)/0^^>ilfe@#:<D{b-&%3 5(6. 2 mg. 18 !«)^#fc.." 
10 'H NMR (400 MHz. CDCI3) 6 0.53 (s. 3H). 0.94 (d. 3H. J= 6. 4 Hz). 1. 01 (t 
. 3H. J=6. 8 Hz). 2.24 (dd. IE J= 8. 8. 12. 4 Hz). 2.66 (dd. IH. J= 4.0. 
13.2 Hz). 2.83 (m. IH), 3.89 (m. IH). 4.39 (bs. IH). 4.99 (d. IH. J= 1.6 
Hz). 5.27 (bs, IH). 6.00 (d. IH. J= 11. 2 Hz). 6.40 (d, IE J= 11. 2 Hz). 
; HREIMS C30H50O3 (MO th^M 458. 3760, S'lSM 458. 3755. 

15 (ummi) }d^^>Du±.^^- (VDR) ^of^^miik 

■f)^<hmXV (lot. 110431). 17>-f)l m2 5mg) $0. 0 5M 

^mmmcoia, 2 5—y}:.\^u^i>^}d^^>D,mrzU:^^mit'^^3 1~3 5 

20 <DJL^ y-Jl^SOu I tU^Zf^-mt^S 00 III (O. 2 3nig^>/1^ 
M) i^^iaTlfl#PBiyi/'1'>+:x^-->3>L^c^, [3H]-la. 25- 

m'^t1¥m^(D [3H] -la, 2 5->^fc:Hn:^^vei$^$>D3^^grrSfe 

b^(3 0 0 0 rpm, 1 O^^^FbD . -^©±ni5 0 0 m 1 ^ 9 . 5ml ©ACS 
- I I (Amersham. England) tM^b. mmm^^Wl^Vtzo 
:^^mit^m 3 1-35 (DVDR^Of^^mt. 5 0 %5^^lliFSim^ 1 a , 
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*fT!Hj®Has^ (I) (II), (III) r^-^n^\d^^>Dmmwm^ 

20 ib'&tJfA, fiH4Mk*^^>D3 (gp-^, la, 2 5-S^k Ho:^5/k*i$7^>Dj) 
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m ^ (D m® 

1 . ( I ) : 



10 




(I) 



20 R'\ti--3m(D7i^mm^rz\mm^nrz7i^m^'vmm^nx\^^x%^^^ 
mmik 1-15 ommm^mmitTi^mm^mb. 

25 S^^TS) 

2 . -B^ (II): 
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15 (^^. RHt i--3m(D7i^mm^rz\t^m-^nrcymmrmmnx\^^xh<k\,^ 
mmwi 1-15 <DmiWi^mmit:^mm^m t . 
R^tmm^ 1-10 (Dmmfmmt^mm^^u Tjcm*. /\ py 

20 s^wr^) 

3. (III): 
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5 



10 




. . .(111). . 



15 (.^^. RHi 1 --smoTmrn^rzimm-^ntcymMrmm^tixi^^x^^i,^ 
1 ~ 1 .5 (Dmmmfmmity\^mm^^ v. 

25 i^mii}^^^ (Di^tli)^ 1 ^IClBicO k':$^ ^ >DmUi^o 

6. (5Z. 7E). - (IS, 2S. 3R. 2 0 R) -9. 10— fe3-5. 

7, 10 (19) -llkXi5'hUX>-2-t:Ho=%^'>^5^;W-l, 3, 2 5- 
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(5Z. 7E) - (IS, 2S, 3R, 2 0 R) -9. lO-irn-S, 7, 1 
0 (19) -nUXiS'hUX>-2- (2' -kHD^^vX?;!/) -l, 3, 2 

5 (5Z, 7E) - (IS, 2S, 3R. 2 0 R) -9. 10— feZI-5, 7, 1 
0 (19) -nUX^h03L>-2- (3* -bHD=^r'>7'Pk!;U) -1, 3. 

2-^— i--+h!— ii?r - 

(5Z. 7E) - (IS. 2S, 3R._20R) -9, 10— fen-5, 7. 1 
0 (19) -nU7.^h^JJL>-2- (4' -tKD^vy^:;^ -1, 3. 2 
10 5-hU:^-;K 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9. 10— Irn-S, 7, 1 
0 (19) hUx>-2- (5* -b HD^v^>-5^;|/) -i, 3. 

2 5-hU^-;k 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— feZl-5, 7, 1 
15 0 (19) -3i^X^hUX>-2- (6* -t:HD^'>^=t^'>;i/) -l, 3, 
2 5-h'J:t-;k 

(5Z, 7E) - (IS. 2S, 3R, 2 0 R) -9. 10— trzi-5. 7, 1 
0 (19) -:2UX^h^)JL>-2-X^)V-l, 3, 25-h'J:f-;K 

(5Z, 7E) - (IS. 2S, 3R, 2 0 R) -9. 10— fe3-5. 7. 1 
20 0 (1 9) -□U'T.rJ' hUX>-2-yDtf;i/- 1, 3. 25-hU^->lk 

(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -9, 10— fe3-5. 7. 1 
0 (19) -Il^X:$'hUX>-2-:/^;P-l. 3. 25-hV:t-)V. 

(5Z, 7E) - (IS, 2S, 3R. 2 0 R) -9, 10— fe3-5, 7. 1 
0 (19) -3WXi$'h'JX>-2-^>5^;i/-l. 3. 2 5-hU:t-;k ^ 

25 

(5Z, 7E) - (IS, 2S, 3R. 2 0 R) -9. 10— lrn-5. 7, 1 
0 (19) -llUX^hUX>-2-^:^S/;i/-l, 3, 25-h^)^-}l 
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